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FIRST PART. 

ORIGINAL ARTICLES 


Present State of Sheep Breeding in Canada. 

In 

J. Rkginau) Arkki.l, li.S.A., B. Sc. 

\(- M e '.It Shftp /.it/ ii/or*: liranch, Hotnitn^noi CaHa</a Deparfmcnt of A^ruuUute. 

\ 

I Sheep raising is fast btfconiiiig one of the most iiujxirtant braiiche<^ 
i live stock production in Canadian agriculture. The climate is most 
mducivc to thrift in sheep, and c'onditions of agriculture obtaining here, 
though varying in the different ])rovinces. are, in most respects, adaptable 
I the successful prosecution of some system (d shet-p farming. In fact, 
w onintries of similar area j>ossc*ss so many natiuiil advantages for sheej) 
■ctditig, which may be carried out in «<mie parts of the count r>' in form 
ixtensive raucliing and in iithers. of intensive small flfx:k farming. 

For many years shwp miring in Canada lay dormant. Trom 1S90 
■ i(ii«) ail actual decrease ocxnirred in shec]ji population and the a^'erage 
rmvr a])|)eared to lose all interest in this industry. Many reasons can be 
trihut ed to the assumption of this attitude ; i) extremely low price of 
serious depredations by dogs and. in the Wi^tem province^, 
xoyoti-s, without adequate control of tliose aiiinuds and reimbursement 
r lo^^ses : 3) haphazard marketing methods of l>'th wt^d and mutton ; 
lack n{ governmental recognition of the jiotential iin]>(>Ttance fd the 
'iViStrv ; and 5) serious annual dcjdetion of tlie tH*st brtxding stwk througli 
pjp to T910 the industiy was altogtdlier 1 'xikcd upui as a 
h- issue ir. Canadian fanning. Passing interc-st alone was taken in it 
I'i tlii'j of tile most cursf^ry tyjK*. Then a shorUige <x'curred, so that 
•• industry could not adequately supply domestic luxds and with the 
vv.iiiing ingh ])rices the necessity of reinvigorating the industry iHcamc 
apparent, 

It is worthy of mention in this respect that during tlie jx'riod of the 
prosion Canada was wanning, in many instances, the bulk of the prizes 
the leng .uid medium-wooled classes for sheep in Amcricati Stock shows, 
'! iv.is (ienionstrating tlu' native ahility for breeding and b'oding shvxp. 
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Canadian sheep breeders were always at the fore in International 
bitions on this continent, much more so ^an in any other line of ^ 
stock production, which caused the impression that this was the most ^ 
portant branch of the live stock industry. This reputation, howev^ 
was gained and upheld by about twenty breeders, who did produce ai^ 
fit a most superior class of sheep, covering all of the most prominent muttoi 
breeds. They were showmen and breeders of high merit; they didj, 
represent the average sheep-raiser. Their sheep were eagerly sought!), 
American buyers and few were retained in the country to imprtjve th 
Canadian breeds. Jn fact, unfortunately it might be said that they ^ 
tered directly to the United States market where their influence and i? 
putation was wide spread ; in Canada it was seldom more than local, 
Conditions since 1910 have changed. The attitude of the big 
has changed, along with allied interests and the government. Canada’] 
position as a sheep raising country has been made clear. The awakt‘nii| 
came with a recognition of the dearth of superior stock in the coantiy. 
subsequently emphasised by the war. The federal and provincial gov] 
emments early took up the problem of replenishing and improving tej 
stocks. Those breeders who formerly had been exporting to tht Unitel 
States observed the necessity of reserving their animals for dnnii5tic 
breeding. More efiective dog and wild animal laws were pasi^cd. whidi 
placed the industry^ on a safer basis. The federal government initialed 
a scheme of cooperative selling of sheep products, which gave to tiie pro- 
ducer a fair return of value in marketing. 

A review of this cooperative work with wool will be helpful in 
ing the advance which has occurred in thus respecl. It began after h 
investigation in 1912 and is supported by the federal department of 
ailture. Up to this time, medium W(X)l (about a 50 in spinning qualities 
had .sold by the producer at approximately eight cents per pound. Tb. 
reasons for this condition are : i) improper preparation of the fleetc to 
suit the market demands ; 2} purchase by dealers on a flat basis- eise 
price for dirty as for clean ; for fine as for coarse ; 3) a tariff on doth ^ 
actually none on wOol or tops. Under the old system of marketing, tli! 
wool passed through many hands before it ultimately reacbe<! the o'c 
sumer. Under the present system the producer sells directly to the .dll 
Besides, the wool is classified, which places a premium upon efticient p:c- 
duction and preparation. This method of selling has increased rapiilF 
In 1914, following an educational campaign in 1913 to prepare the way 
206 129 pounds of wool were graded and sold by societies orgiun/A-c 1: 
four provinces, namely Quebec, Ontario, Manitoba and Albt'ita. In 10^ 
the number of organizations formed for this pvtrpose w'as increa^d t 
nineteen. Approximately 420 000 pounds of wool were cla.s.sifiel 
offered for cooperative sale. In J916 this amount had reached the tot 
of I 721 598 pounds with a value of $ 579 678,69 and every province ^ 
represented. This amount in 1917 will probably surpass 4 000 ock- 
Small collecting depfjts have been established throughout the 
and a central warehouse, controlled and operated by the Federal 
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Lflt ha? been located at Toronto, the centre of textile manufactures for 
jiacla. Here wool is shipp^, classified, stored and sold by auction, 
jiancial facilities, through regular banking channels, have been accord- 
to tho producers, whereby they are enabled to obtain upon shipment 
^5 per cent, monetary advance upon a fair appraisal by government agents, 
is expiated that the entire Canadian wool dip will ultimately be disposer] 
ill this fadiion. 

These cooperative associations are conijxised solely of sheep- raisers 
10 are -esponsible for and control wholly, theii own business aftairs. A 
laried mai.ager or secretary is appointed from among themselves. The 
Itrral government, however, performs or supervises the classification 
t|i.‘ w(K)l and other sht*ep products and provides storage and selUr^ 
;ilities at cost price. No compulsion rests on the part of the govern- 
;iit except in so far as the grading of the product is conceniefl. It is 
? pnrpoHi* in this resp«.*ct to create a standardized Canadian article espe- 
ily for export blit for interprovincial trade as well. 

Sale (jf shtH.‘p on the hoof for the shambles and for breeding purjwses 
ai^e being carried out in similar fashion !>y these ass^Kiations. In this 
;.iid, tlk- fe<leral gtjvemment encourages the conservation of brvx-<ling 
lilies. Should a society find it incumbent, for reascjns of a sundus in 
■ district the neces.sity of liquidation, to disposa- of fcmalw suitable 
retention as breeders, the^goveniment provides facilities for retaining 
sciinhuals until a suitahle'pnr^^haser is fduiid in another section of the 
nary. Besides, the federal flepartmeiit of agriculture loans sires to 
-xiitifuis of breeders in IcKalities where tlie farmers are financially 
jbli‘ t' obtain purebred rams of first-class type. The governirent niain- 
a supervirion of the bree<i which .shall be use<l by any association and 
pbie'ice to the original stdection is insiste<l iijMin. Tliis tends to create 
porniity of type in a district and represents an advance toward the 
immunity system i;f bre-ediug. 

I The s]arit of coojXTative effort has extended, since inception, to other 
baxs pertaining to shiN*]) management and pnxluction. The purchase 
I ntassaiy supplies such as fc-cris and dipping, or shearing api,iiara- 
If, represents another feature. Community dipping and shearing are 
so nuking rapid progress. Sheep -raisers arc finding it much more pro- 
lablt and effective to work together and pool their actinties rather than 
intima as formerly under the system inditridualism. However, it 
lx- pointed out that all develo]micnt tending in thi.s respect comes 
tidy ^roni the farmers themselves, and governmental action dei>ends 
itirelyupm iln ir advice and recommendation and is resjxmsible to their 
■wtkm. 

The inciease in the number of sheep in Canada siiky the rejuvenation 
?nrd Ixgan in igio, has not been great. Tliis is due to the outbreak of 
great war and the demands created by it for men and sheep products, 
etc are now over z 250 000 sheep in the count r\% which represents an 
'f'lease of about 200 000 siiu'e 1014. U],xm a return to nomnl conditions 
enntidently prfxlicte<l that mpid progress will take plaa'. Thisixipu- 
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lation is-' scatteretl fairly uniformly over all the pro\dnces except Ontario 
whore about 40 per cent, of the total are raised. Under ordinary con^ 
tions. Canada did produce about 75 i>er cent, of its mutton 
remainder coming mostly from Australia and New Zealand. A 
reciprocal trade occurs with the United States, which generally forms 
or less complete balance and depends upon the variations of border marketj. 
For instance, one week the Toronto market may be a degree 
for purely local reasons, than the Buffalo, and consequently shit)n,(.Qt^ 
wnll come from Buffalo, a short, four-hours’ joiimey, or the reverse- co^ 
dition may exist. Wool production scarcely more than equals 50 ^x-r cct 
of the consumption. However, in this respect some grades, the 
and lustre, are prwluctnl here w’hich are not to any d«^rec consumed andn^ 
sufficient of the fine classes are raised. The reason for this is that coneJ 
tions of agriculture make Canada inherently better adapted for thy,,, 
duction of a mutton type of sheep than the Merino or essentiall\ tint- ^rnj 
breeds, smd the market demands placed upon the mills does n<>t rendej, 
it profitable for them to utilize the coarser graders at a price which can W 
gained for them in export. However, the coarse-wooled type* of shttp 
is losing prevalence and the distinctly medium-W'(X)led or ’ Uowii ’ ba-wi’ 
arc attaining the greatest prominence and s<k)u wall monnt>olize the niarkd 
These prtxiuce the class of wool and mutton most acceptable to the liunH^tk 

trade. , I , , . , 

Breeds raised to the greatest degree in Canada Ixdong to tlic 
classes of British origin, namely, the Oxford Down. Hampshire atid Sb 
shire. These breeds represent the foundation stix’k of the country Tae 
Suffolk Down and Southdown are also bred to a limited degrei* .ni'l .ii? 
chiefly used for crossing |)iirposes to attain [XTli'Ction <if mutton tvixiiid 
in the cast of the Suffolk early lamb, maUirity. The Dorset Herr,!* 
raised fairly extensively in piroximity to cities for the purixise of wirt^ 
or “hot-house” lamb pinxluction. This breed is esixx^ially adaptoi :o! 
this form of shet]) husbandry, since it pxissesses the innate quality, "f .li 
ing the male at \*irtually any px^riod of the year. The Cheviot of SoUsl 
origin is being used in the rough, nx'ky and hill sections in Northern >> 
tario and Quebec, Its ability to range and thrive under a state of o-n:!* 
rative neglec't makes it especially satisfactory for breeding in these 
The long-wooled British breeds of Lincoln, Cotswold and T,eia'ter 
prominent at one time and represented the fir>t breeds to lx 
However, as already' explained, the tendency' now is tow'ard a nioa.,- 
wrx)^^! mutton sheep and the former have lost their ascemUmey. b.;; 
dowlv supplanted by the latter. The Merino, such as the 
or Delaine, are used only h.i crosMOg puqwses upon sheep of 
acter, ranged in large fitxks over wi<le areas in the dry farmin'^ x- 
Saskatchewan, Allxr+a and British Columbia. The infusion vi M.ni 
bkioei gives the gregariousness and nistling (pinlities so essential umltr 
conditions. It is found that the British breeds an* well adapted | 
Canadian climate and agriniHure. They are, consequently. ‘ 

in a ■|)ure .'tate and confined to areas similar to their place of origin 
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is no apparent necessity, therefore, to create purdy anadian 
sheep except where ranching obtains in Western 

A control of the distribution of the British breeds mentioned ls sxfJ 
dient and is being carried out. For instance, it would be inadvisad 
to raise the Oxford Down in a mountainous r^on. Such a region a 
plainly the olace of the Cheviot. Experiments, however, are under 
to discover ‘and. produce a type of sheep, purely -^nadian and suited i, 
ranching purposes in the Western Provinces. The ultimate product rdj 
comprise some cross of the Merino with the essentially mutton h-pe. 
Sheep are raised in small flocks, averaging twenty-five head, m t|j 
l^stem provinces and Manitoba, except for a limit^ degr^ of ranctej 
in Northern Ontario and Quebec, where an average of looo head will 
nrise a flock In Northern Saskatchewan, Alberta and British Q/)\m\k 
except the undeveloped secrion of the latter, the same character of rhee 
raising is pursued. In the remaining parts of these pronnces randcj 
of sh^p in flocks as high as 15 000 head is earned on profitably. Rand 
ing occupied a much more prominent position than it docs t(xlay TM 
homesteader or settler is slowly taking up the land, with the aid olirr,- 
gation where necessary, and encroaching upon what were the jmsene 
of the rancher so that he is compelled to restnet the size of his flcx-lc. Ho., 
ever paradoxical it may appear, this condition makes for an incaas 
in sheep population. Where the rancher earned one sh(X-p on many 50s 
the farmer will raise several sheep per acre and the animals will ht u; 

higher character. , ^ r . 

For some vears Canada will not be an exporting MUiitry ol sw 
products. That it eventually will be and on a large scale is assure!, I 
soon will supplv the demand for home consumption m mutton. 111 
finer grades of wool will always be imported, but sdiortiy an olIen™i! 
export in relatively large quantities will apix-ar of the medium andco^: 
cla^, since, when settled, the boundless areas of uncultiva ed a., 
fanning lands which exist, will cause agriculture and its kindred indu^.. 
live stock production and especially sheepraising, to develop atagiu^ 
pace than the establishment of those classes of manufacture upon ws 
the progress of agriculture is not strictly dependent. 
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GENERAL INFORMATION 

s - Agriculture In the Dominican Republic — zieliksd, c m. j in SuppUnunt to 

(i.mmfru" Ktports, Annual Scries, No, 2611., pp i-'j. Washington, U C , May 5, lyi 7, 

The Dominican Republic lius an area of nearly 20 exx) square miles, 
ii;g about twice the of the Republic of Haiti or more than five times 
ai of Porto Rico. The Ititest wtimate of the population is 700 000. The 
[tility of the land, which is mainly in the virgin state, presages the pos.?i- 
!ity of immigration and tamst‘t[iient development pr^tvided, of course, 
[ur factors remain equal. 

The climate of the country is healtliy, like that of Porto Rico and other 
[ge i'iands in the West Indii^s. Tnule winds blowng most of the year 
ike the nights cool, and only a short part of the day can be called hot. 
nm early December until June there is vety* little rain, and the weather 
thiMore ideal for the grinding of sugar cane. Omsiderable rain falL 
the central and northern part of t!ie Rejniblic. especially in the vicin- 
■efSatnana Bay, which is probably the most fertile section of the entire 
.:ntry. In 1916 was reo>rded an abnormal rainfall for the southern sec 
n, when llie precipitation from OctobeT i to Novemlxr 23 totaled 22.67 
he^, more than three times that of 1915 and about seven times that 

1914. 

One of the most imixntant pn^ducts of the Republic is sugar, produced 
iitily ill the s<nithem half. The 1916 crop, although about equal to that 

1915. brought excellent profit^. The 1917 crop, estimated at about 
H-oo long tons, is considerably more than the one preceding. The in* 
•ase is suggestive as to the immediate future. This island lies between 
1*3 and Porto Rico, both of which are large sugar producers. If it is 
iddered that the local industry is able to increase its exports to the 
iled States while pacing the full import duty in competition with the 20 
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OF 
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per cent, reduction of dut} on supr from Cuba, and even against fr^ 
portation from Porto Rico, it will be recognized that the conditions ji 
good, to say the U'ast. A new sugar plantation was establisht'd dtij 
the year. Negotiations are now on foot to utilize the land near Baraho, 
for the growing of cane, and it is probable that the entire southern part 
the island will be devoted to tlie sugar industr>L 

Another product is coffee, of which Santo Domingo exports moji; 
any other Dominican port. Cacao is the chief product of the nortlitrn haj 
and much of it is grown around Samana Bay and shipped from 
Tobacco is grown mainly in the central part and exiK>rted chiefly thir,i« 
Puerto Plata. The grade of tobacc<r raised is good, althougli its ijualii 
is diminished by careless growing and curing. The value of the crop^ 
a means of widely distributing money among the people is great, thn^i] 
ducing a more general |>rosperity. 

The following table shows sections of the Republic pro<luciii^ thdoi 
main crops, which comprise 90 per cent, of the total exports of the counii 
It also contrasts the value of the product in each locality with the 
of the previous year. 
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The Dominican Republic has rich forests, which are liar<lly dim-, 
ed by the drafts made during the four centuries since its discovery, 
wooded area is estimated at 9 500 000 acres, alxmt 85 per cent, -f t 
total land surface. Mahogany was formerly exported in considerable o -' 
tities and is known for its excellent quality. Pine covers a large axs 
the central and south w’cst jiarts. Ligniim-vitae is plentiful, 
in the south. There are inimeiise quantities of dyewood in the inun^ 
According to reliable reports, the north seems favouretl witli a 
quantity and the south .'^eeijis to have the better quality. The scarcu.' 
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.5 ill the United States has prompted many local firms to take advantage 
conditions and much logwood has been shipped to American markets. 

- Agriculture In the Philippines. — Ommttu ktpoyn, No. 1 5^ , pp. 28-31 . wa«hiagton, 

0 . C. joly 3, I9«7. 

Few iuithoritative figures have ever been published r^arding agricul- 
t> in the Philippines'. This fact lends special importance to data collect- 
by the Philippine Bureau of Agriculture and now made public by the 
feau of Insular Affairs at Washington, 

The total area of the Philippinc‘s, including in all 3 141 islands, islets, 

I reelJ>. has been reporte^l by the Manila Observatory to be 119 542 
are miles, which is equivalent to 30961 500 hectares (i) ; but the are? 
ief cultivation in the six principal crops and three minor ones in the year 
led June 30, 1916, was only 2 621 077 hectares, or 8.5 per cent, of 
whole area of the islands. Rice was grown on 1 140 829 hectare‘i, 
a on 500 ^ly, com on 4^2766, coconuts on 275769 (the average 
nting being 200 trees per hectare), sugar cane on 179761, tobacco on 
^13, and maguey on 30 804 hectares. There were 1 074 hectares devote^i 
'acao and 844 to coftee. 

The rqx)ite<l yield from this area and the value of the crops (expres- 
in Philippine i)esos of $0.50 aie given ns: 
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The area devoteel to fruit trees, banana^, and cunotes (a variety' of 
potato), nbi (the uvi yam), gain? (-•- taro) and otlier vegetables 


kfc'.are s=: :.\7i (urrs. 
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is not included, as complete crop statistics for these products are 
available. 

Abaca (Manila hemp), sugar, copra, and tobacco are the (our leajjj 

export crops. . ^ i > 

The rice crop, which ranks first in point of value, is not sufficieatt 
home needs, and laige quantities of this cereal are annually imported k 
the archipelago, though the Philippine Bureau of Agriculture is endeavoj 
iog to extend its cultivation. 

Of the area under abaca cultivation in the fiscal year igi6, only 3^jj. 
hectares were harvested, the averse yield per hectare toeing 460 ^ 
Albay, Ambos Camarines, and Sorsogon Provinces, in the island of Ua, 
and Leyte Province, in Leyte Island, are the leading produciui. c«ntn 
having the largest veiage yield. 

Occidental Negros is the leading sugar Province, v^•ith Pninpanga.a 
tangas, and Iloilo next in order as regards cane area, these four Pro\iiJ 
ha^dng, respectively, 29.8 per cent., 16.1 per cent., 8.4 per cent., ands J 
cent,, of the total area under cane cultivation in the par ende<l J unc^o. i 2 
In. value of their products Occidental Negros again ranks first, with 40 
per cent. ; Pampang.i is second, with ij.i per cent. ; Iloilo is third, with:! 
l>er cent., aud Batangas fourth, with 5.3 per cent. Cebu and OnentalN 
gros were the only other Provinces Whose output of sugar-can*.* 
in the year under review exceeded i 000 000 pesos ; the former funii^c-d^i 
per cent, of the total value from 3.6 iiercciit. of the total area und-rcaa 
cultivation, the latter 3.2 per cent, of the value from 2.4 l)ercent. oftlv-las 
The value of all sugar-cane r>roduct.s w^s 34 136 134 pesos, made iip.i 
" Cmde sugar " which includes sugar in pilone^ (bcllsharKKl earthen 
sugar in " bayones (sacks), and bulk sugar ; ‘ panochas , which 
cakes of unrefined sugar, ranging from U kg. to one kg. in weight, andai 
the favourite form of handling sugar for local consumption ; “hasi'’, whid 
is a beverage made from the juice of the freshly cut cane stalks, ja 
TTolcsses. 

The coconut is already cultivated in many parts of the Philippine A 
chipelago, but the improvement that is now being effected in the qualil 
of the copra produce<l in the islands should, in vicsv of the great von 
demand for oilseeds, produce a further expansion of the industiy Oitl 
54 153 847 trees reported by the officials who made returns to the Buiei 
of Agriculture, 299103 w'eie tuba trees pioducing 180 litres annually f 
tree, 24 133909 were trees too young to bear fruit and 20 / 20 ^ 35 '^^ 
bearing trees averaging 25 nuts per tree per year. 

Isabela Province, in the Island of Luzon, is the chief grower of tob^ 
in the Philippines, having 37.1 per cent, of the total area, .prodiicitii! > 
per cent. 0? the total yield and contributing 44.7 per cent, of the tnUd vy 
of this crop in the year endt^d June 30. 1916. Cagayan, which ranks hCX 
had only 16.4 per cent, of the area and produced 16.6 per cent, 
output in that year, but contributed 19.2 per cent, to the tot.al vulur. 
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yjjae oI Poultry for Rural Hystone. — l^EiUiONCrro, a. , in VEa^tumia ruralt, \-<A. 59 , 

It has been stated (i) that pass their larval stages only in horse 
uiiiff anti not in the mixture of Utter and cattle dung. In contradiction 
this, however, the writer has constantly oljser\'ed that the larvae of 
ies (levcU'p in this latter. When litter and cattle clung have been placed 
II a heap the larvae appear in groui>s of luuidreds or thousands at a time 
etivet*!) the layers of the litter in ])laces where it has bccrime damp and 
inverted into manure. Poultry of all Jigt-s are fond of turning over immure 
t it le'ivo the Stable in order to find larvae and remnants ol f<K>d occurring 
\ t\vc *n the layers of litter ; the voracity with which ]MiUilry destroy the 
:(r\'ac a very’ inir^^rtant factor in rural hygiene. 

,,, . The Relation between the Hatching of the Eggs and the Development of the 
Larvae o( SttgomyU fasciatM {Abides cafopus)^ and the Presence of Bacteria 
and Yeasts. — Atkin, K K. ;inil U\cot, a . (Of ibe lyistcr Institute of Preventive Me- 

.iiciiic . i^i /'i»rJsifo/csy, \'nl. (». j, jjp, 4S'j-5/,, i^undon, july. 007 

Tile clearing action of mosquito larvae in turbid water and their scar* 
htvorab.''ence in clean water, is an old-established ]X)pular Ixdief ininosquito- 
Lldt'ii districts of both the old and the new world, Scientific workers kive 
llvo rviiuirked the relationship exisdiug Ixdwc-c-n the deVelo|>ment of bac- 
Lria uiul the growth of the larvae. 

i Tile present pai>er desc'iilx's a large numK-r of experiments devised by 
file writers to test the efiect u! various Ixicteriii and of yeasts ui)on tlie 
hatiliing <d the c*ggs and the development of the larvae of .S 7 fgoj?tyi'(? /ascj<r/a. 

The conclusion of the writers resixetiug the evidence as a whole is 
sUted as follows: that the larvae of .S’fC£;e»i>/a itiuiafa greedily coiisume 
loth bacteria and yeasts on which they can thrive in the absence of any other 
ffKtd, whereiLS ill very many instances they fail entirely to develop on a var- 
iitiy of nutritive fluids and particles, inclucUng dead bacteria, under ste- 
nic conditions. In the far lc*ss numerous cases where progress was made 
endcr iqparently sterile conditions, growth was always relatively very slow 
vnijorcd with that under othenvi>e equivalent but unslerile conditions, 
an-ithe mortality w,is verv' high. The roaring of adults under sterile con 
(;ir>ii>lK.-ing so exceptional, the writers k-el justified in stating that the pre- 
KiKc* of bacteria or yeasts is a practical iKx’essity tor the maintenance of 
lb- qvcies. The ingc’stion of larger p.irt iciest and the st met lire of the jaws 
uie not incompatible with this view, U\'ause such particles are likely to 
Iv coverc*<l vvitii a bacteria! growth while the jaw> are of use in gnawing 
away portions of decaying organic matter. 

It >-e<-ius probable tiiat this knowlwlge may lx* of Assistance in the des- 
tnictic.n of this sjAxies of mosquito, it should enable the methcxls now so 
largely available for the purification of water from bacteria to lx? utilised, It 
may also lx of service in enabling Sanitary Oflicers to g|^'aL>e the annoyance 
Oiiiani by the failure to bretxi more than one or two mhlated s^x^ies from 
jarj ciiiUaining mosquito larvae ea]>tun?d by their insixctors. This failure 
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no doubt arises owing to starvation, because the bacteria are killt^'^^ 
action of light, it being customary to stand jars with “ wrigglers ’' ^ 
full light of a window. There is the further possibility that the eggs 
a careful and probably lengthy research, might be found to be u[ 
a rough and ready means of testing the relative purity of water in 
to living organisms. 

892 - Observations on the Influence of Salt and other Agents In Modifying tijjj 
va! Development of the Hook-Worms AnkylostomM duodtnik 

NeCMior AmericanUS — Nkou.. Wiluam {Australian InshiuU u\ ^ 
MaUcine, Tottnsi^lU, Qut^Umi). in Farastiolofiy, Vol 9 , No. 2 , pp, 

Eehruary 1 ^) 17 - 

An account of the life-histoiy of hook-worms under normal anil a}-,, 
mal conditions, followed by n description of experiments undertuk-.;:. « 
the object of detenniniug the action of common salt and other agints':,, 
the development of hook- worm eggs and larvae in their different Stan?; 

The following are the chief conclusions : 

The chief preventive nreanires are indivulnal cleanliiiv>h uik 
rough and rapid dost ruction of night soil and defx^sits of faecal nuittni 

In the presence of a properly organized sanitary system, 
ntilK'd. there should be little nr no risk of infection. If the indistri-T, 
def)OStt of faecal niateriLil be not prevented, the matter becomes a ir'v- 
of considerable difficulty. 

The niore commonly used disinfectants, if thoroughly emplnyi-d, 
render the faecal matter comi)aratively innoaions, but their nsc isr 
laborious than the proper removal of faecal matter and its disposal i;.- 
perlyc onstructed rcs:ep tables. 

Common table salt has a decidedly injurious effc-ct niv.n thsr b 
w'omi eggs but it rctpnres to be brought intt) very intimate contact 
infecteti material. The process of merely sprinkling the surface l.:: 
futile unless the salt be used in enormous quantities. 

Wlieii mixed with faecal matter, sand promotes the develni 
hcH')k-woriu lar\'ae. l>ut when used as a covering of a ccrtc.in i-Upt:; ::* 
rests development. 

Exposure tf) dirtvl sur.light of sufficient intensity kills : 
c‘ggs and hm-ae very' r<ipidly. 

893 - Farming Practice in the Sand HllU Section of Hebraska. - cowan. 

The VnivsrJtty of \ebraiku A^rtcuUurul Eipenment :>(aiwn, BuHeitn No i?i', iv 
.'..NALY-nCAL Lincoln, Neb t<}ib. , • ,1. .. 

AOKK This bulletin covers the experimentation undertaken durum uit. 

five rears A the Valentine Substation, established in iqio h'r tla p 
of aiding settlers and farmers in the Sand Hills district. 

The Sand Hills rt'gion of Nebraska stretches nearly three 'r.r; 
miles, extending' westward from about 9S0 west longitude. Us 
boundary is the Niobrara River and its southern boundary the N'>rth u 
River. Of the total area of 20 <hx) square miles, there is not at tht 
time more than 200 000 acres that is not settled, and there arc 
sections of 64; acres f>])en to hoUiC^tead entry. 
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Generally sjjeakitig the chief charactemtics of the Sand Hills which 
lect fanning are a light sandy soil, small precipitation and extreme va- 
ations temperature. The Sand Hills ctaintry is primarily a cattle 
lising country, hut the Kinkaid Act giving 640 acres for a homestead, 
i^teadof ifx> acres as under the old homestead act, has attracted settlers 
I large niiinbeis, and many of these are farming in favourable localities 
ith considerable success. 

The dty valley bottoms and the iKrlter portions of dune sand land are 
ieprincj])al farming lands of the Sand Hills country. Under cultivation, 
jjs ]r.nd needs above ever>lhing else preservation of humus or organic 
latter to enable it to retain nioistnre and t<j prevent the bVjwing of 
je soil 

y'o method of improving the range land in the Sand Hills country' b\’ 
le introditclion of new gra,s.se.s has been discovered, but the native her- 
re rapidly improves if it is iu>t ovcrgra/.cd and if fires are kept from runn- 
tg\n‘cr it. The pasturage e*n the ranges is of good quality. 'The hay 
ir winter fettling, while not equal in nutritive quality to the range gras-scs. 
in be readily and cheaply improved by growing red and alsike cl aver 
mong it ; also winter forage can be greatly improvid on the drier faniiing 
inJs by growing alfalfa. The wo.k done at the Valentine Sultstation 
as proved that alfalfa can he grown in si*ctions of the Sand Hills 
juntry, and it is recommended that, where ]x)ssible, it sliould be made to 
ike the jdace of intertillwl forage cro])S, because it would do away with 
ic danger of soil blowing. KxiK.rimenis hav e shown that for this section 
exceeds all clovers, including sweet clover, [Mcliloius alba) in its 
Japtability to conditions. Sweet clover has bc\ n found more adapted t'> 
iT'lj)an lands than to Sand Hills lamb. Sudan grass has j-ielded as high 
5 1667 pounds of hay on light sandy soil, when sown in rows 21 inches 
part Suva bioadcast it yieldcxl 1649 lbs. per acre. It is much relisherl 

■ Xi'iK- ot the other varieties of grain s<;rgh\ims tested at the Valentine 
equaled the upright headed dwarf milo in yield. The vield 
|i!<iin!te(i to 112 bushels per acre on light soil in I915, this Wing the highest 
K'erd.-d yield of thre<' years' investigation. Teterita is a good yielding 
binyirgluuu and stands drought well, but ha'^ not fully niaturetl :.n the 
plitcr upland soils. As a forage crop it is not relished by stock. The 
pize variety known as Minni'soti No. 13 gave heaviis^t yields, 13,6 ln*sli- 
t 'XT acre under conditions dmilar to those in which milo gave a yiohl 
I 11.2 bushels. 

The Irish Col^bler jHdato has outyiehUxl all other ^xitatiKs in tests 
fvffing ihree years. The Ix-st depth fo plant in light ssindy soil is from 
p' 5 indies. The be^st yields were obtainal with row’s spaced 42 inches 
prt .'ml 2\ inches in the row. The most ]irofitable size of sets wms 
piinu (]u.irtere<.l. PotatcH*s grown on light sandy stiil under a mulch 
j6)ndie< of hay yicUUsl 50 per cent. im>re than when gnw\n in the 
«hn:ir> way. 

here a sntficient supply of manure is not available, or where owing 
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to scnrcity of moisture the ground is not cai>able of absorbinjj or assiuj 
ii\g sufficient manure, a rotation of crops that maintains the hiinn, 
organic matter in the soil is desirable. 

For tree culture in the Sand Hills country clean cultivation juj 
prescn’afton of an earth mulch is much more essential than waUriu;., 
best quick'growing varieties of trees are Korway poplar, cottojiMTiod 
box elder : of the slower growing deciduous trees the American olinaa, 
honey locust have done best. Among trees of the coniferous (srilft 
pines {Pintts ponderosa) have done best. 

has niade the Ix'st lawn shrub umh-r ShcJ 

conditions. 

Diehard trees w'hen unriieltered from j^revailing wiiuF, <.r 
(in precipitation alone for moistnrt-, are as a rule notsuccesshil. 
grow splendidly in the valleys and in sheltered places wduTk' tluy ca 
irrigated or where there is sid)irrigation. 

In lading down a lawn in the Sand Hills, w'ell'fottcd niannrc ■>h[;| 
liberallv ap]>Ued and the st*ed should be sowni early, n'^ing a huix i.:# 
some tender grass whicli will kill out when frost conies. In w.Lt< ni:<;!. 
the same principle as applies to trcvS is applicable. A lawn sb-s 
soaked not sprinkled. 
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8^4 - The Freezing ol Fruit Buds ; Researches made in the United States. - 1 

I'.I,. :uial-:DLEJ(iiEN,N. tC.in I a,i)f ,■! ,n( 
pp. .’* ’1, ttu, i‘it. L'tah, Fihni;»r>' pjir. 

When ])lanl tissue fictzes. water pa,s,ses out of the cells ainU- rasi 
the intercelhilar spaces. If the thawing is done slowly enough, 
gradually passes back into tiie cells, which again resume then Uiiict 
proedded the ice has not ruptured the cell wall. If, liow'ever.tl'A‘’i^' 
js df>ne rapidly the cells can onK' nartially reabsorb the water iukI iio 
loss of sap 

Low temperatures thus affect the tissues in two ways : i )tiK-yir.*.i^i 
rupture of the cell wall ; 2) tiiey kill the celLs by causing loss of s.p 

Tlie degree of resistance to cold vmies in the diFcreiit 
variinis pel Kxis of their development : I) accorriingtothe degru* oi tat 
centrationof the cell sa]) ; the more camcentrated the latter, 
freezing point ; 2) according ri) the dimensions of the intercv;l'ol-ir 
which act as tnie capillary' tubes ; in fact, as a result of 
riments, it w as found that liquid in a capillary tulx can l>e coolol D ^ 
its freezing i^oint without becoming Milid. 

There are 3 ways of combating sudden and great falls of 

1) By selecting tyjxs ]>ossessing a higli degree of siKs-dticu-si^" 

2) By choosing late kinds, in order that thetrec-s may 
time of vear wdieu frosts are of rare c»ccurrence, and not stweu- 
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.\ By directly combating the cold by means of smoke, a method 
ffith excellent results in the United States (Califonua, Colorado, 
orchard is furnished with a certain number of receptacles, 
mgtd in the most suitable manner and filled with -heavy oils whicli, 
burning, jmxluce a thick cloud of hot smoke that enveloj>s and protects 
plants while also preventing any loss of heat by radiation. 

The inetereolc^cal stations, which are in communication, predict 
ji s.'Tcat exaceitude the approach of the cold waves and inform the fruit* 
in cime to light the heavy oils in the rece]jtacles at the right mo* 
Qt, tlii.s meth<)d, though reasonable and practical, is very costly and is 
^uallv only aj^plied in cases where the result is])nctically certain. Tims, 
[heuiininnun tem|K*ratuTe predietwl is so luw that the rise in teni])era' 
•e jiroduccd by the smoke would not U* sufficient t<: prevent freezing, it 
htst not to light the fires. The same advice holds grxxl in the case of a 
njxTatiire lielowthe lemjx.‘ratuTe limit. It is, therefore, most im]>ortant 
fcn(»\v thei-riticai tcmi)t'ratures for the v.iricnis stages of the develo])ment 
the floral buds of the diflcrent varieties of fruit tr«-s. The writers car- 
1 out a series of very careful ex]HTimeuts, in order to dcteiinine tliest* 
[ial tiniperatures. The apparatus «)r instruments, u>ed by them were 
kiiub- 

n h>r laboratory tests. Three cyliudrieal concentric vessels, ouc 
^ced inside the other. In tlu* space U-lween the wall of the first (the larg- 
['! .out that of the second, is put the freezing mixture (ice and salt); 
In-twirn the walls of thescamd and third cylinders is filleil vrith 
solution, the teiiifK^rature of the latter Ixdng kept exmstant by an aiv 
L'.tus ]trovidefl with twri small ekvtric lamps which are lightwl and extin- 
i-hoi ai’tuin.itically. In the interior vo'm.-I, .n vessels, (for there mav be 
Inmelies of fniil buds are jdaccsl. 

j] Apparatus for bra fjihes i}? the vrehard. -- This conrists of 2 

SH‘!>:intlK‘ first, wiiich is filUnl with the fret^zing mixture,, is placed a coil 
niblxr tubing which is titteil to the o|HMing of tiie second vessel. Into 
e latter are introfhieed tile brandies of fruit buds; these must 1.x bent. 
K. iitiwcvvT. Ix'iiig taken to avoid Ineaking them. The sevond vessel is 
nihk-\v.il!i'd, tile sjiace Ix’tween the walls Ixdiig filled witlj ice and salt. 
irMivdi liu- rnblxT tnlx^ jiassi'S a current »»! air at a gi\'en temjxratiuo. 

Vi Appanilus ior irecitv^ the entire tree. - A douhilo-walled half-cy- 
idcr made of galvanis^xl imn .nul fasteiuxl on a wixxlen ba.se on nmners, 
ft. high :\n<l () ft. in diameter ; witliin the two walk is plactsi the 
vzmg mixture. 

In ihv cxjXTimeiils, tiie following factors were taken into consideration ; 
I’he kiiul of floral buds ; z) their slate of development ; p the duration ot 
bvezing ; 4) tile rate of thaw ; 5) the luimiiiity ; (b the minimum 
lipi-rainre (marketi by Hekm.vnn's thermometer). Tiie injury done by 
!"\v temperatures is exprt^Se'd by tlu- jxrcentage of buds killed. 

Table I gives the results obtained with Kllx-rta |XMch buds (laboratory 
nt-riiiuiits). 
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Taple I. ~ Results obtained with Elherta Variety of Peach 
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Many exi^eriments have Wn made with the Jonathan variety oi a;;,;, 
and with Double Nat tie cherries. Tlie lollowinj' are the most iiii|«-rtd 
lestilts obtained : 

1) There is a nmi;e oi at least 5*^ D. (j. yy^^.) Ix-Lween the ti ni’iH-Uarr 
at which only about 5 per cent. <»f the buds are damaged, and tlietuiix- 
rature that will kill all <d them. 

2) In the case of iVmble Xuttic cherries, when the fruit is hU- 

2Cf 1'. ( — C.) caused no damage and 24^ V. [ 4.05*' C.) kilhd w.iO 

cally all of them. 

3) With Jonathan ap]>le bloss<)ins in full bloi>m, 2b,5‘J !■' 1 14 

C.) caused no damage and 24*^ T. ( - • 4.44^ C.) killed alxmt half <>1 thrti; 

4) The results (d)tained in the case of the prune tree are set 
Table II, 


Table II. — 'l est oj Hardiness oi Prune Buds to Prost. 
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I'Jie susceptibility of floral buds varies during the course of the?ir 
and re^h^ its maximum values during fruit-setting. The 
:)eraturcs which wl I kil 1 about 50 per cent of the lUbcrta peach buds are as 
are slightly swollen; ( -7.770C) 

3 well swollen ; 240 F. (- 4.440C.) when they are showing pink ; 250 F. 
j^-oC.lwhcn in full blwm ; 2bo F. (- 2.22^ C.) when the fruit is 
ng- 

i. The ResisteDce of Certain Ornamental Plants to Frosts, In England. - set No. 005 

jii ihis /vVnnff, 

j. Measurement of the Inactive or Unfree Moisture in the Soil by Means of the S' HI, I HVSICS, 

pilatoWeter Method. --- Uouygucoz, c,. J., in journal Vi .l ‘.’m-ultural h^f^eairh, \ oi. V'ril, CHEMi-iTBV 

c.I'i' i -•7 + 1 Wmhinyiiin, 1>. C,, Ftbriurt itjj; ’ 

It is p>s>ible to determine with the help uf a dilatometer, the amount mi- r -w- oxit. 
f'Uer in ii s'jil which clues nut freeze when it is kept at — 30 C. 1 liffc-rent 
fs >1 soil were tested. fTnm a quartz s^iikI to a black heavy clay. Each 
jik' was {>repared by adding 5 cc, uf distilled water to 25 gm. of air- 
(1 After the soil was ])laced in the bulb uf the dilatometer, the bulb 
cniuiiUtely filled with the ligmin, frcTd fnjjn all air, and tlien placed in 
Tolinu niixture the temperature cd which was maintained at — 40 C. 
f!’ the L'ontetits had attained the temperature of — 3^ C, the dilatumeter 
jiMveil gently in the ccK^ling mixture until '^tlidification commenctxl, 
till- e.xpausion wms measured when ecpiilibrium wets reached. It was 
ifoiind that the amuunt of added water that failed to frtvze varierl 
1 : IH-r cent, in the c.ise of r[uartz sand, to 80 per cent, in that of heavy 
as a rule, the more csdloidal the soil, the smaller the amount 
■MtiT thilt froze*. 

ihe vahn-s obtiiined by the method in questiun corTes]s>nd remarkably 
ily to the moisture content, knowm as the wilting coe.Ticient ; to the 
•oitage of moisture at which solidificatiun cannot Ik* started; to the 
niic critical inoistiire content, etc. (i). This water which fails to frevze 
rMgnate<l as unfre*c ox ituictive water. Many e vidences indicate, how- 
ib.tt .1 large i>ortion of it may exist a.s physically adsorbed or cheinically 
m a more or less rmstable manner. Any luov. this inactive* water 
t r I an :ibs<dutely unchangeable* CT>ndition, but can Ik* converter! into 
■'r available water, by various factors or treatments : tlius in cvilloidal 
■ the free water decToas(*s with tlie increase* in suixTco^ding. the* same 
't 5 ^]'ruiUiee<l by increasing the moisture content of the s- iil. and ;dsi> by 
e"’!Ve freezings. 

The writer is continuing his investigations vu the subject Ap]>e!ided to 
'itiiciv IS a bibliographical list «d 9 works, 

^The Transposition of Sesquloxldes in Forest Soils, Especially In View of Uie For- 
mtion ot Alios (Ortsteln) and of Laterite. • stkemme. u., in Ko^i’td 

* ■ XX, I'.iri 5. pj, i{n.i6S. Dres-lfn, i >i“ 

The writer examines the theory of the fonnatiou of ferric oxide and of 
i:nain the soil, according to which this formation would result from the 

:f» ■ 
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coagulation of the corresponding “ sols that is to say, from then ( 
solutions. He studies their relations with the physicochemical 
tionof soils and with the physiographical environment, vegetation 
climate for the temperate and tropical zones. 

He notes, first of all, that the coniiosition of the soil solution is onto, 
the principal factors in the process of coj^;ulatiou, especially as regards 
content of organic substances. The course of the phenomenon is the 
for the forest soils of the temperate zones <is for those of tropical legioij 
whether one is concerned with the formation of alios (Ortstein) or with thi! 
of laterite and of “ red soil the ‘‘ sols " viz. the colloidal solutions,^ 
their humus, alumina and iron oxides are carried off into the subsoil, wfc^r, 
thev are precipitated and eventually decompose. The intensity o{ ta 
phenomenon dej>ends partly upm the activity of such agents as waitr, ^ 
luus, atmosphere, heat and also the colour of the soil, i. e. the plieiionitnf*i 
is mwe intense when the soil is dark red instead of Wing yellowi^hie] 
or yellowish brown. 

898 - Some Observations on the Oecurrence of Infertility under Trees in India. ~ > 

TiNDRAN‘.\rnSES(.4s'ricwi/u^u; Ch^mtst)t in Thir AKrtculturdl J,jurnul ), V-.; xi: 

Part til, pp. plates XXXHI-XXXVII, l;ible3 S. OUaitta. July, i 

It is vU*U known that trees often give lise to the formation ..5 imV:;. 
patches round themselves. The theory of shade vvhich is u>ua]/> 
does not wholly explain the jdienomenon. In the first i>l ace tli.- 
tract of land does not always coincide with the shade- limit and 
lands under bamboos are known to remain infertile even after the nin v 
of the clumps -- the sf>urce of obstruction of the sun s rays. 

Pot exj)eriments with plants grown in soil taken from uiitlt r ,i t,;r 
arind tree showed that the “ tamarind soil contained something whki!i>. 
evidently jK>sitively harmful to ])lant growth. In this caseg 
was found to be due to the accumulation of an excess! \'e amount nWe:' 
salts, but this is not invariably so. The nature of the sidts is aiv) (.>f h;i 
tance. some salts being more toxic than others. 

This accumulation of soluble salts might lx* due luirtly to the a<;. .. 
out of the mineral matter in the dead remains of tlie plant (dct.:md i- 
fallen leav*es) but tran.spiration of the plant is likely to W an 
factor. A growing tree transjnres an enormous amount of water I hi. ' ’ 
have to abstract this water from the soil particles with which lliev 
contact. On account of the soil near alx)Ut the roots thus gettin- dnttti 
the rest of tl:e mass of soil, theie sr-ts up a movement of water fr<mi 
ter to the drier zone to restore the e^juilibriuni. 1 his moveiiicut vv - 
continuously with the growth of the tree. Along with the watci. t.-i 
solved salts' present in the soil solution also tno\e towards the xw 

On this a.s.sumption, plants having a high transpiration 
produce harmful results quickly. It may be that pdants having; i*- ;■ 
small leaves tamarind, ''pipal ’ {lictts jfhhjmstr) transpire 
more water than trees having thick leaves -• “ bar ilAcnn 
The extent and the distribution of the root-systc'm are also of 
Plants having a ‘‘mailer root -range relatively to the traiispiratii-a " 
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effect a greater local concentration of salts. Again, the injurious 
?niiay hL* apparent soon if the roots are mostly in the top layers of soil. 

These considerations might ])robably hold in the case of bamboos, 
er factors are competition for sunlight and jdant food and inability to 
of st)me of the injurious products of the vital activities of the plant 
(lading carlwnic acid) sufficiently rapidly. 

Witl) regard to remedies in such cases of infertility, the 'removal of the 
[is tbc first step. After this, attempts should be made to effect a i^er* 
hentimi)rovement in the texture of the soil by means of deejj cultivation 
j the addition of organic manures. Proj)er drainage facilities should l>e 
vided >0 thiit the salts may readily pa.ss (jut of the soil. In s<jme 
it inuy be necessary to have recourse to an efficient system of 
gation (combined with suitable drainage) to get rid of the accumu- 
?d salts. 

- Investigations in Cost and Methods of Clearing Land. - rHOM?«os, m j , in y he ^ 1 1 .mng vp 

; tiiur-i-'v A^ruulturul Exlunmen^ IJuilettn No. pp. .'.ANO JriH 

i niver^iiy l arni. St Paul, Minnes*.lii, St-plcmUr i ‘ic>. f--'iv\T:‘jN 

Result.'^ of investigations, relating to ct)st and methods of pre]>ariiig 
.,i\cr tiinlxT lands lor farming purjwses, carried out at the Minnesota 
rtlicast Demonstration Farm and l{xj)eriment Station, near Iruluth. 

I'iiteeii acres of cut-over timl)er land were divided into three tracts 
. ;iats ciuh. i)n tract I the clearing was forced with dynamite; on 
ct 11 llic stumps were first .split with .small charges of <l>'iiamite and then 
k'(i witli a machine; tract 111 after being brushed out was seeded to 
vtr and timothy pasture, and cleaning with dMiamite was iKNsttwnefl five 
asnntil KjL''- 

The conclusions thus far arrived at may 1 k' stated as follow- ; 

1. Cm (I) and metluKl are determined largely by the character of the 
i and the kind of vegetatior,. 

j. Tlk' returns in forest ]ir'xUicts <$ -4, lot per acre) covered ])racli- 
]vthe*c(st of brushing and otlu-r cleaning work ($4h.:S3 l^cr acre) up to 
: >tii!m>ing stage. 

V Tlu- co.st ]>er .stum}» for blasting ]K‘r stump) and pulling 

4<r stum])) on tract II was aiuKSt identical with th.e cost ofex])h'- 
t,-s alone i ^ 0,1 1) on tract I. 

4 Tile t<)st (d clearing was much less on tract 1 (!> 0 04 .stumpi, 
cv imuit less !alK)ur was recj 111 red in I'liing and buiiiing the stumji.s 
’•i" UT stump on tract II}. 

3. Tbs tost per stump for removal was least for the maii-|x>wer machine 
s'iiglitly greater for the horsi‘ ]>ower machine {^0.12) and greatest 
dvnainite ($ t>.i4) {This was for grtvn timlxT and did not include the 
1 1'f 1‘tliug whieli makes tlio use of tiyn.miite tlie chea|H'st nicthoti by 
margin). 


c I'ltfC'i} m.in libiiuT :'■> cciiis jx-r h'>r?<; l.iU:nu " b-'j '■'fiits jx-i li<'ur gv'Trts 

•'i'r-ujv '|]v thv t'ul’ir yc.ir Oiiis ilif cn*) I'm-! Vn>ni). 
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6. Some relation may apparently be established between tlie size o« 
the stump and the size of the charge required to remove it. 

7. The man-power ])uller will work to best advantage on the small 
farm, where the farmer has very limited means, 

8. Under average farm conditions dynamite is usually to 1 )^ 

red to the stump puller either alone or in combination. However, thepl^u 
of clearing being followed on tract III will not only be carried out at a 
lower cost as predicted, but is actually giving a larger net return in past^. 
age the first year than has been realized from the first crops from land oj 
which the clearing has been forced. This is because forced clearing re. 
quires more labour and because land cleared by this method is relatives 
lacking in humus wliich curtails yields. 

9. Following the removal of stumi)s from cut-over timber lands, ot 
accoimt of the shallow covering of vegetable matter, care should k tak- 
en to plough shallow the first time and to take immediate ste]is to increase 
the humus by seeding the land to clover and grasses, using barley or ost^ 
for a nurse crop. 

The work from which these deduction.s were made was done on ian-i 
which average<l more than tw-o hundred stumps to the acre. Tiio^ had 
a diameter of about 12 inches at the base and 10 inches at the c\it-ofI 

Sixty per cent of the timber was green. The low’er grades oi d>uainite 
were used on all kinds of stumps except green birch. 

Anal\tical data presented include : 

Cost of clearing expressed in units of time and in units of t 

— Detailed study of the various stages of the clearing work. — Forest pre- 
ducts, a credit in cost of clearing work. — Relative cost and eihdcncyo! 
dynamite alone and in combination with a puller. — Indi\*iduai stiimp 
studies. — Standardization of charge, based on size, kind, condition, an! 
location of stum]). — Comparative study of dynamites of variou.s stren;nl: 5 . 

— Special study of the man-]x»wer puller. - Land clearing practice. - 
Farm development. 

OOO - The Divining Rod. -- van ( ,T;r,iK, D,, in Mfdedohn/j-n i m ,U Hvk }{ ■■ <'r /.,!■- 

Tuinen fio^chbouu^cho'H , Vtil, XH, No. r, PP m-rO/, l plan. Wa-rminsir. : a* 

The S<K'iety of Xatural Sciences of W’agcningen. Holland, 
experiments in order to test the value of the divining rod. Four rliv;:;.: 
took part in the tests wdiich cotisined : i) of tracing iiiidergn ued -tr-in 
and controlling their courst^s in a given plot ; 2) of determining wla aiur 
dergrouiul conduits w'ere full of water or The results dpiW' d thi* 

in many cases it was probable, and in some cases cert.ain, thatt the ro! i; 
react to some ap]>arontly < xistent eonditiotis. This -hows the aid * " 
-nccess of diviners to ])e due to ‘^iii'erficia! control, atid th* ir (.Iwava'.: 
and i‘X]>erieTK'e r){ the ground. 

0')mpU*te]y unf.avourahle results ware obtained in searchinu I - 
determined water currents ; eorretl; aii'iwv.s were * Vjtained in 
and wrong rmes in 25. The* result*^ of the eX]K*riments wa re, therefea 1' 
e«r)];)o.siti<*n to the claims of diviners. 
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conclusion agrees in every way with that of Prof. Weber on 
practices of Geiman w a tcf -diviners. 

Dr? Farming Investigations at the Sherman County Branch Experiment Sta* 

f n .-STiiPHENS,r>. E- :md Hxll.C.K,, in Otd’on Arjiiulturai Collie Exptrtmtni StaHon, 
Ml- PP 3 ^ taWes, 13 figs. M<iro, Ou^on, April 1-^17. 

Deddcs the experiments with spring cereals carried out at Moro (i). 
her experiments w'ith winter cereals and other cultivated plants were 
]e there and continued from 191 1 to 1916 inclusive The meteorological 
-rvatii'.is given in this bull<*tin cover the period from 1911 to 1916. 
Tht ex]H-riments included: i) varietal tests; 2) stdection ; 3) crop ro- 
; 4} methods of soil cultivation, 

IfiKh'r WJmit. — 44 varieties were tested. Tho'^e belonging to the 
-4, (if the Turkey and Crimean varieties gave tlie highest yields. These* 
Vhe vurifties chiefly grown in the w(*st of the United State*s where win- 
vk'Ut <loes well. They have a high milling value, and amongst them 
foiu’d the- wheats most resistant to cold. They are alsf> ^■ery resistant 
Irnuulit and are found in all the districts where dry-farmii^g is practises! ; 
Me there is a heavy rainfall Turkey wheats are tmt grown. 

In ixpeiiinents carrie<l out over 4 years the average yield- of the Ar- 
jtine f u bushels per acre), Kharkov {31,2 bushels per acre), Alberta Red 
I .Vriuavir (31 bushels per acre) varietii*s, excetalcd the local Turkey 
kties by from 15 to iS 

The ex|>eriments show the best time for s iwing winter w’heat to be 
RveJi the loth, and 25th. October. An average of from 45 to 55 lbs. 

]K'i acre was use<l. In dry soil. <'i where s-wving is late in the aii- 
)ii. tliese quantities must 1 k‘ increased 

Zkr/( V ; WifiUr Barley. — This is not resistant to c<dd as wn liter 
'tdX. Many varieties were tested, but only 5 were retained These are 
[•nbehiw. t«)gelher wdth the average yiebU ebtained : 

VifM ;t<r :-xTt 

N. \aTi<rO 

! wnUcr 

j ^t'\rylali 1 winter 

'I riinesstT intrj 
{ Chevalier 

Ctah wintoi 

In itjib a new variety, Trebe (03b), was tested as a sjHiiig barle>'. and 
a yield n{ 05. S bushels iH*r acre. 

file results of the exiieriinents with diltereiit varieties of spring wheat. 
I'.t: barley, out-.. siK-lt and emnicr dcsc:ibe<1. have btvn ]mblished in the 
IkpjrfmeKt of Ai^ricullure, BuIUiift N<v 4(h^, ;uid the loib results do 
biter from those* previously f>blaiius1. 

Z'lW;/ Pais. ~ The Lima, White Caiiatla, Rourke, S'ht and Carlcton 
i't’.es liuve the highest yields. The avei.tge lor 4 yrars is 22 bushels 

Nrfr hinc, 1017, Xiv ei -‘ 
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per acre. Grown in the same field-duriiig 4 consecutive year?, the 
18 8 bushels per acre. 

The yield of spring wheat following on field peas was about equal 
that obtained when wheat is grown on fallow land. 1 

Maize — The best results were obtained with Walla \\ alia \V liiit [19^ 
Min No 13, Northwestern Dent and Brown County Yellow Deni varitije 
Potatoes. —The highest yields were obtaineel with the Green Miiiinai, 

Pearls and Early Rose varieties. , 

\ great many cultivation methods were tried for growing wla-at 
the summer-fallow-system. The ri-sults obtained so far prove il,«: ^ 
I) Autuiun disking, if the stubUe is heavy, is not protitabl,.. 
,2) If ploughing is done early, spring disking is of doubUn! 

the stubble is short. . , , , • u + f i i- . 

l) Spring disking increases the yield uf winter wheat if 

deferred in the spring. , . c t a 

4) \ farmer h^ses from i to ’ bn.diels of wheat per acre twp wet 

his ground is left iinplotigfied after April I , if the ground has ,1, ,1 Kri, .tl 
disked and all plant growth destroyed. 

K) Ground ploughed in autumn \vith a mouldlxiurd plough 
slightlv higher viclds than ground ploughed m autiiitin with a '.I'ljiii 

'll) Early aiitimm ploughing, when the ground is dry, will go,, 
hit'll vields as late autiiiim ploughing when the ground ts wet, 

7) Deep ploughing (8 to i) inehesl will not give higher yu- . '"t 
wheat after summer fallt.w, than sliabev. iil.mgliing ( t to 5 >nelao|l 

8) Yellow berries (grain rich in starch) 111 Turkey wlual .m- la: 
utevalent on ground iibaiglied late, with.nit being disked betnu p.-.r.cvr 
ihan on ground ,,l.>ughed early in spring. This tUse-overy is of gu .,t : 


rt) dubsiiriuce e.r Mirfaee packers de, n..t increase the yield .f.i'i 
winter or spring wheat after summer fall.wv, 

10) .Allowing wards to go.w in the sntnniet tallow redree- tia. t., 

u) Harrowing winter wheat in the spring is of n.' iHiielit -eilo- 
destroys weeds. Witii norma! wheat stands, no increase 111 yield- li.e ' 
obtained when winter wlie.at h.is bern barrowed 111 the spring. ^ _ 

In the rotation L-x])cTiments the highot yiebls of spring 
obtained after a summer fallow. The yieMs of spring wheat Mle'm'^ 
Belcl peas and l>otatoes, were nearly as high as those obtaiiusi atP 
fallow, I'olbiwing niaire, -Jiring disked, the yu'bls of spring wli. , ■ 
bushels per acre less than following slimmer fallow. 

N't) imj)ortant increase was o])taim‘<l in the yields o a ‘ ^ 

grain or mai7,e when the pn^vious crop ha(i birii turned UU' »i ► 

niamire, , • ■ ,t' '•• •. 

The yields of spring wheat, oats, barley and maize, 111 ii)l ’■ ^ 
which grew alfalfa for 2 years and was left fallow for i year, were no - - 
as on ground wliidi had been alternately crojipid to gr.iin 

Cooperativf' trials were made by f.iriners with seed obt. un- 
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Station. These showed that the highest yielding varieties at the 
i irich Station, when grown by farmers, will give equally favourable re- 
,,'lts oVfi i> large dry-farming area. 

Wheat Cultivation by Hoeing. — stc xrr. .,m <'f ihis\Rtview. 

Cr otalarU usaramoensis as Green Manure in Uva. — van heltks, \v. 

^'in CHliuurtuin, N't*. 6, i Diultmjwrt;, 191.7, 

Tliispbint has already lx i n mentiuned by tin- writer in Mededeelin^en 
^{iiUn (AiUuurtuin 1915, No. 2, under the n.uue of Crotaianu Muyussi (j), 
liccn received under tliis title from Aniaiii. Backer, however, has 
l0^v clar^ified it as C. ws^rumoensfs. 

On l:tnil of the B11iten7.org (Java) ex])criiuental Garden, where other 
rivals iNually employed for green manure : Vigna sinensis, Centrosema 
Pluvriiri and t)ther s]>ecics of Crotitluria, had only given meditx’ re results. 
!(• HSiiniwotn^is, on the otlier han<l. was surijrisingly successful. Sowing 
iviis (lone on April 5. 1916 ; at the end of uuinths, as the ^n\ was again 
tom]'K'tely covcretl with weeds, it was gi\'en a couple of hoeiugs. The ist 
was made on SepteinlxT 20, when the first flower.*^ liad Ixgun to ap^xar. 
A Jiid. cut was made on No\ emlxr 10 ami a 3rd. fui Decemlxr 15 ; this 
latter was weighed and fmmd t< i give a crop of nearly 2 tons of green leaves 
pr acre. When left uncut Crotalaria iiSirruMfOt’«.sis may reach a height 
M 3 fee* 

OnnpaTing this plant with others used for green manuring, the winter 
tuunierales the following adv ant .ages ; i) the stems lemain supple, do not 
liquify, and rapidly deconqxvse ; 2) it t^roduces a greater quantity of green 
leaves than the jdants usualh’ employetl ; 3) it is more easily adaptable 
to a ]H)i>r soil : ^) the young plants are more n-sistant to rain ; 5) it is superior 
h\ other six-cies of Crutainria in its resi^tancc to inscit attack. 

C. loitriifmensts is also a profitable forage plant and the writer recom- 
meiKh exjxrimcnts from this jKunt of view. 

i - Measures Adopted In England Respecting the Supplies and Prices of Basic 

Slag, - Ti-t Jourmh-' ihc Koard n< .t Vol. W'lV. N*' U'UvkiTi, 

Acenrding to thi> ta.'tice issm.*^! by the KikkI Proiluction Department re- 
^y^.cting the su)>plii*s of basic slag and its ]^rice for the se;i?on 1917-1018. the 
■'Lag'- wliieh are now available in Fmglaiid for grinding have a‘ lower phos- 
l-hativ eontenl. so that the Mip]dy of high grade slag is much k^s than was 
the case. All the smtal>lc sbig available is Ixing ground, and the 
tuiniage is fully equal to wliat it was Ixfore the war. .As no ex]X)rt 
allowed, the quantity available for home amsnmption is in fac^t much 
though it is still btdow the clemami. Arrangements are Ixing made 
lit vvTi.ain eases to grind a low-grade slag, which lias not hitherto btvn nsc-d 
in.innre ; it cun lx‘ economically us<*d on laud \wthin a moderate distance 
' t tilt- w < .rks. 

/?■ , I01(>, No 1 48 {Ed.). 
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The Food Production Department, in conjunction with the % 
of Munitions, has come to an arrangement with makers in r^^ard T 
maximum prices to be chaiged for the slag, which vary according to 1 
different works. Thus for some slags, the prices per ton for 
less than 4 tons, free on rail at works, in makers' single 2 cwt. baoj 
cash, were fixed within the following limits: basic slag, citric soluble ib'c' 
cent. 44s., basic slag, citric soluble, 34 per cent., 72s. The slugs 
other firms varied in price from 46s. for slags with 17-20 yx-r ciT.t. 
phosphates, to 80s. for those with 42 i>er cent. (i). 

905 - The Nature of Cement Mill Potastu — nesibu., r. j. and a^vdeksos, ,, 

JoHrnai »l hJus:lr:al and ('Amjsfn, Vol, IX, No. pp. i 

Riston, I*a , July 1917 (2). 

Up to a comparatively short time ago, the escaping dust autl 
cement mills, amounting in some cases to 10 tons or more per kiln per, 
only constituted a serious })robleTri as a nuisance to be abated in 
districts. 

t\s, on account of the war. the ex|K)Tt of |xjtas.siuni salts froiu Giniu 
to the United States had ceased, methods were devised in tlk-Ut 
countrv' for using these waste products ;is a source of |K)tash, Amo 
these methods may be mentioned ; the use of simi)ie settling idKiiiiber! 
large capacity, bag house's, water sprays aud electrical prt'cipitatioii. ; 
latter, however, is the tuily one that has receiveel any extended applic^tH 
The electrical precipitators were originally instiilled for tin- pnr|i.,se 
removing the cause of complaint and litigation on aewunt of the dara; 
caused by the dust and fume«. but with the increasing value of cnnkMXiti 
salts, due to the war, the |X)ssibiIity and practicability of utilising this la 
amount of cement dust were .sr)on recognised. 

The dust sollected from cement kiln gases consists of partly c:ilaL 
raw material and ash from the fuel which have been mechanically 
over by the draught, and also r>f volatised alkali com}Hninds ; the bn| 
are principally in the form of sulphates. They contain. :ls a nik. 

10 or II ptT cent, of |X)t<i.sh; of this approximately 86 per cent, is 'nM 
soluble, so the dust with the ])rescnt average value of $3.50 per 
soluble pjtash pn-r ton, is worth about $27.00 i)eT U)ii, The sj)hd>li >’4 
present usually occurs as sulphate, due to a combination of this baxT*ij 
the sulphur of the fuel, and where there is a deficiency of sulphur, it ( 1x11 
as carbonate. 

The rest consists of so-called insoluble pitasli ; thi.s Is howwa-r -i ** 
soluble", that is to say, it is Sf)luble in dilute hydrochloric acid. 
prolonged treatment with Ijoiling water, and is probably of a 
ture, lx!ing largely formed by the union of potash vapour with incanJiSit 
gas particles. The solution of this p)ta.sh is accelerated hy the pri-<2 
of lime. The slowly, soluble potash compounds are also fornutl byt 


'0 Sec R., Jul\' 1916, No. 73^5. 
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of potash siilts in solution svith silicious materml, this recfjai- 
nation bcMng greatly accelerated by heat. 

'I'he action of moist soil promotes the availability of the slowly soluble 
)ta5h. 1^ gradual and continued solution of the ix)tash in 

nieiit kiln dust, it should be of particular value as a fertiliser. 
p\vn series of facts, however, are worthy of notice : 

1) Whether the fuel used is oil or coal. In the latter case, the amount 
w:iter-s<duble potash is less. 

2) The lighter fractions of the dust which contain the greater per- 
ntaiie of volatilist^d comi)ounds arc* richest in soluble i>otash, they contain, 
rexiiniph*- 28.96 per cent, of jx)tash with the oil-firc^ kiln, and 20.60 per 

with the coal- fired kiln. 

,6 Studies on the Root Nodules o( Non-Lesuminotis Plants in Japan. — sanuw, 

KtiTAiiixl T.aHA*a Masato, ill 7 fu iJufantcat Mu^ufuu-,yol.XXXl, No. 36O, pp. 157-1 S’, 
10 ii>:. + I Tokyo, Iuik- i<ii 7. 

The formation of root nodules in non-leguminous plants has excited 
inch interest, for it apixrars that also these nodules are capable of 
liiiiiilatiiig free nitrogen. All the nodules in question have certain com- 
idn external cliarae'ters (of these the most noticeable is their dichotomous 
imification), but tlie distinctive character of the sj^ecies which bears them 
clfUTly .seH.m in the anatomical staicture of the rn>dules 
Many points are still a matter of controversy, esj)eciallY the systematic 
dsition of the endo]>h>te gi\'ing rise to these structures. In order to throw 
light ujwn the subject, the writers undertook a comparative histolo- 
ical study of the jirincipal l>q)es of ro4it m>dules fx'curring in non-legumi- 
DiiSjilants, munely i) Coriaria ; 2) Myrica, Gale and Casuarir.a ; 3) Alms 
B(1 B?or?nwi», 

The n.'sults were as follows : 

I Ty]>e I : Coriaria. — .Abundant symbiotic tissue, clearly marked oU 
lumthe cortical parcTicluTua ; the endo]ih\qe is here a t)q>ical actinomycet i* 
|he colonies in the host -cells have continuous WiUIs, with centripetal, club- 
bud tilaments arranged like a comb around the vacuole containing the 

j T)3ie : : Mxrica. - The endoplnlc, an actinomycete, takes up its 
pdtion in a i>eriphericaJ layer of the cortical ])arench>'ma, this layer ^ng 
pm I to 3 cells thick. In the centre of each host-cell is found a large 
pse coiled mass of the endophx'tc with club'sha]>ed filaments radiating 
I all diralioas. 

3: GaU. — The cells containing the eiidopln'te are irregularly 
trihited throughout the cortical parenchyma. Xo definite radial arraii- 
raciit of the filaments is noticeable. Con id i a fonned by segmentation, 
isjifobable that the root nodules of Casuaritui ;Uso belong to this group. 

.| : Alrms, EloMfimiS and Ceanoihus. — Symbiotic cells distributed 
rouriv^ut the cortical parenchyma. Formation of little pustules at the 
niihery of the thick coiled oiiisses of the endophytic filaments. 

Tilt- r«K)t nodules of Coriaria are sui>erior, therefore, to all the others 
^’^'gards their anatomical differentiation. 
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Their characteristic symbiotic tissue is, from^ the point of 
organisation, quite equivalent to the l)acteroid tissue of the root 
of leguminous plants. 

The s>mibiotic endoph>tes of the root nodules studied hy 
have important morphological characters in common. They are al, 
formed of thick coils of very delicate, much-ramified mycelial 
which stain best with acid fuchsin, and often enclose granules staitung, 
Oram's reageht ; in other rest)ects, they show no cytological dilhrentijij 
The writers consider as typical the endophytes of Myrica und 
in which the actinomyccte characters are unmistakably manifestt<i, 
the others can easily be included among the actinomyccte^, aca.rdm, 
the ])resent definition of that groujj. Whether there may he am -jy 
genetic relationship between the grenps f>f plants furnished with T'kiIi 
doles is still an of^en question, as far as the gentu‘ Alnits, the Myrica 
and the Oasuarinaceae arc concerned. 

In the case of the Coriaceac, the data nei'cssary to dcvi<!c thrira' 
are still wanting. The 1 amil y of the K1 aciignaceae seems to haw : 
rent connections. That the genus can assimilate free* iiitrown ^ 

very probable. As regards the other plants furnished with r-nn 
the ipiestion can only Ix^ settled by means of carefnl ex]HrinKm.ii v. 
The opinion often expresse-d by Hiltner and others, that tlit- S'lu 
assimilation products of the sy mbictsof the Tegurainosae and ie 
the hostplant, needs dirtvt proof. It is only ix>ssibk‘ to determine k 
aid of the microsco|)e that the living substance of the ciKhtj-hy? 
certamlv digested and re-;\bs<irlx^. 

It is much to be hrix‘d that turther biochemical studies will oj-:? 
in explaining many im[)ortant |>oints conm‘cted with the maUnak 
biotic exekmge. 

<>07 - The After-Ripening of Sugar-cane; Chemical Change* which takepUai 

Cutting. — Harxes, j. U. ( AKriai'tural Cbcmht, Pmijub A>;riculuirHl C- ^ktc.Lys 

in / /it' .1 ru'wf.'nrtW J ivrnji >>i Indm, Vo], XH, I’.irt 11, {fp. c.:.c 

April 

The writer’s researches aim at establishing the chemical cliarw' 
take place in the .sugar-cane after cutting, under the climatic condito: 
Northern India, and at determining the factors underlying I'K-ii 
with regard to the treatment of cut cane. 

The writer summarises his results a.s folhtws : 

It is evndent that there is a scientific foundation for the ce-i'-niv 
tised in the Omrdaspur district of storing cut cane before crirdiiim. a.' 
tends to further ripening. • • 

From the data recorded in the paj^r it is clear that thi.> >> 
with danger of losing sugar if tlie storing is continued for too ioi^ 

The length of time for which cane can be stored without 
of sugar, and during which an actual iucreiise in the amount ct 
the juice will take place. wHU vary with the temi)erature of tlK au .ini 
condition of the cane. This jicriod will Ix^come shorter as the 
ris 47 s. Kxces-sive cold, on the other hand, including too great -i 



botany, chkmistrv and p!<ysioixk;y of plants 1359 

Kjrature, may also bring about losses in sucrose owing to suspended 
of the celt protoplasm and result in a loss of control of the 
Tmirv fermentation changes normally taking place th^re. 

*Tbe system of covering cut cane with damp trash is to keep the 
stem ali\ e. By this treatment the cane will lx; maintained at a uniform 
Qinerature and being in a moist atmosphere will not U>se water. For a 
iiitctl time depending mi the temjierature and c^mdition of the cane, 
sheuUl be an increase rather than a decrease in the sucrose content 
^l,e r;mc. On the other hand, moist heat will only induce the growth of 
niilf’s. fungi, and bacteria, all ot which bring alx)Ut decay and fermen- 
tioii t'hauges, but will, once the cell is dea«!, induce rapid decay in the 
II cDuleiits b\' hydrolysis and oxidation. 

Tile after-ripening of cane is a matter of some im|xjrtance to the factory 
vner who ina)’, at any time, lx* forcc*tl to store cut cane owing to a break- 
)\vn iu tile mill, and the chemical change.s (jutliiicxi alx)\e will probably 
M'l iiiti-resl to him as well as to the student of the clieiuistr\' of sugar. 

,6 - Studies onTohSCSCO Seeds, in JfaVl. - jB.vsEN. ll J., in >>r l 

/.liiii. No. XXVill, pi> m-a; -f ? iiH Ssruianme. 1 

The author summarises tlie results of his studies on tobacc-o see<Is as 

illDw^ ; 

I) The small quantity of reserv'e food contaiiicxl in the tobac'co seed 
likes it ni'cessary for the young plant to proWde earl}' for itself ; for this 
»as'>n, the first few- days following germination are the most critical fc«r 
)bacco. 

Trom 15 to 20 grni. of sec*d may be colU*c-ted fnmi each plant. 

;) Sei-d ca|)sules smaller than 17.5 mm. arc* of no value. 

4) By removing .s*ime (d the see‘d- vessels from a ]ilant. the number 
i tia- seeds is greatly diminished without im]>ioving their ([iiality. 

51 Tile leavers may be removed from a j^lant without danger as soon 
Ethe first sec*d-ca]isules lx*gin to ri|X'n. 

ft) The germinating capacity of seeds collec tesl when tliey to 

^Litniv is greater than that of* half-ri]x* seeds. 

This fact may be explained thus : Tlie reserves cd completely riysr 
ibicco seeds are eom|>osed of oils rendered assimilable Ity the ferments 
the girm (lipase and others}. At the Ixginiiing of maturation the oils 
c net yet fonned, the reserve material is still directly assimilable by the 
nlnyt). and germination may take ydace. When the seed is about half 
iethe oils l)egm to form, but it is only when the sec*d is completely ri]X‘ 
lat the ferments form in sufheient (juantity. It hdlows that the genu 
1 indf-ritie seeds cannot assimilate mitriment and germination does not 
cciif. (hi tlie other hand, in certain cases, tlie genninatiug capacity 
^Wn uiiprovod by diydng half-ri]x‘ seeds ; in other Ciiscs, drving uuriiH.* 
d. e, stitls collected at the beginning of ri|xaing) or half-rijx seeds, 
been detrimental. 

her this reason preference should lx‘ given to seeds wliich are as ri|x* 
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7) The seeds may be sorted with a sieve or a blower ; the seojj 
method gives the best results. 

8) The seeds may be kept in tin boxes with lime without ih^ra 
any danger of their germinating. 

909 -Effect of Frosi on Plants at Leonardslee. Horsham, Sussex, England ^ 

R, G , in Thu Gardmfrs' CkronicU, Vol. No. 1598, p. 57, London, Auj^nst, t^i 

Leonardslee is 270 feet above tlie sea, which is thirteen miles 

The soil varies considerably, generally, however, containing ^ 
more or less mixed with clay. Gwlogically it is “ Upper Tunbridge sanj' 
and “ Cuckfield clay 

The natural growth is heather, bracken and birch trees. 

Frost began on November 16, 1916. There was frost every night ^u, 
ing the following 94 days, except on nine occasions {85 frosts in 94 
to Febniary 17. In April there were snowstorms nearly eveiy day unf 
the 17th. The thermometer fell to 90F. on the grass on February 10. 
and to I7«»F. in the screen ~ 23® of frost. For some days during thevij 
ter there was a cutting, north-east wind, and it is thought that iimst of tin 
damage to the plants was caused by the wnnd. and not so mucli hy tliecoid 
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(11 Pxnus fi< is L>insklercd identiail with P. AyacahuPe-hy smiic Iwi-uiifto : 

latter, however, is a much hardier plant an<l not a leaf hfis been brownctl I “ 

(2) The Irxdtx Krwcnws considers this spt.de» Identical with Euc^yptus 
— £. macforhyncha — £. pipenla. 

( 3 ) The IndtK K menus considers this ipedes Identical with £. infrassoti. 
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■i C'i5si.itr«l by tlie Jttdtx A^rmsis ftp identical Pvaas pyf/'natc/i. 
!iC)U3ulvrc<i by the tndtx Ktn^fHSu .ip ideollcaJ doHrteum. 
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HeU'afUhemttm rosmant$/(h 
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P. mucfophyU'i ("; 

y imhrtculj 

P Parrs’tna 

KtituiTiJ Ihmduina 

h'eschofHerut vut; 

P. monophyila 

Ph\ll»iiaaub trichomanoides (*’) 

Ulea europiiid •*, 

P hun^ ana 

rs»;’j Hr^tnomanti 

Pinus 

F. OetarJtana 

Rr'fiuii'ya t'tultir 

N'vritr I 't'rjt ' 

F. aibicauiii 

k. tnch'Ciilyt 

('arva toment- -4 

F Ayacahuitt' 

I'lburtmm ('urle'Ht 

< ,a;j 

F palusirts 

F. MorUiumae var. 

r, rhytiit'ipHUum 

o/t‘(<frij Si m/,/- . 
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of this Renew 

91 1 - A New Physiological Theory of Heredity. ~ rabaup, lirtia^NE, m 1 w, j 

Jt.-i de ia S'Kttie k Vol. No. is PP- jul; .■ 

The two cliiet theories held to<lay on the phenomena of heiedit 
that of B.^teson and that of Morgan — are both based on theconct] 
of " factors ", units inde5)etident of each other and also, it woul<! ap 
of the living substance itself. These " factors " are purely ima;;ic 
they may, therefore, be multiplied to infinity, and the most iiKongi 
and unlikely properties may be assigned to them. Having once-adu 
the existence of these factors, the central idea of both theories is 
segregation, their division in definite proportions amongst the tleSi'ew 


( 1 1 Cotisidcred by the Index Kewemti iflenlical with: H. IdVdHdulaefo'iiit**^ > ^ 
; H. vinabile; H, Lippii ; H. eatutde^xsi. 



jj. iiybrids. The questions of dominance or noii-dominant'e take a se- 
1 place, and the explanations given by Batkson and Morgan' rest only 
•ery itnprcbable hypotheses. 

fjit* author addresses the following reproaches to tlier)rists: i) they 
. not examined in any way the pr(K'es.ses ])roduced in the 6rst genera- 
; 2) they have only studied dominance, or its intermediate stage, 
far as the following pHK-ess leads to segregation; 3) they have considered 
.iiestiouasif the second generation controlled the first, whereas it 
rtiously the contrary which (Kcurs ; 4) fasc-inated as they are by segre- 
1)1 tliev liave failed to conceiw any iinih>rni function of the fjrganism, 
Yits the organism is a whole. 

Living substance is a com])lex mixture of colloidal proteins and electro- 
^olutioiis, forming a heterogenous whole of plastic ^uhUanm. These 
tantes are de]H.*mlent one on the other, their external exchanges are 
witli a constant interaction, and the ])ro|>ertit‘S of each of them 
idcrmined by the very nature of this interatiiou. The organism is 
(tie. and it is only by this conception that one ex])lanation can lx- given 
jl the various factors of heredity. 

HtWhv is not a vague " favtor ” gi\’ing rise to the theory of an inimat- 
•ixtwer" governing the organism from without ; it is simply tlie con- 
IV .iiid risemblance of imrticles (T living matter derivetl one from the 
r. The asi'xual generation shows this in all its simjdicity : the sexual 
riitiaii ^ives it a more cttniplcx ap])earaiice, Init it remains none the 
tr^'k'^liaily a fact of double cnntintutv and double resemhiatue when the 
wliich unite undergo no modification (in the ojjjxtsite cie^^r 
: is o>ntinuity without resemblanct* ; there is no heredity). 

From the ]K)int of view of ^xxailiarities tunphasised by others or to- 
er forming |K*ciiliarities which, now in ai»m*arance, transmit a double 
niilaiice. ex]K.'rimeuts in heterogenous fertilisation shrov the deleterious 
■T-Kal actions of t he sarci xles < >f di iTereiit s] s.xd-s. These eXi>erinK-iit s also 
vthis avtion to exist thrmigh all the degrta-s from the total destruction 
iv ample idiysiological inactivity of one of the two united gametes, 
t ]urts of tliese two gametes ; that tlu re is. at times, in this res|H-ct, 
irkoi dilTerence lx‘twwn the two st'xes, and. fitialh . tliat tlu- estenial 
vnus nuHiify st*nsil)ly tlie interaction t>t the siircndes. Accor<ling to 
uitlior all fertilisation dne to the unitm of two gametes from distinct 
■iiliials is a hetcrogemms fertilisation. 

M<«krn geiietists admit that a sjiecial atfinit>- unites two detenniued 
^"itlie saiaKles, and that thesv* jiarts act inde]xmdently of the others : 
liyjKjtiu-sis sirms contrary to actual fact. 'Fhc author, on the other 
biMs that, in the al)sence of ])rocise data, it is best to state simply 
otrtaiii ]>arts of one of the gametes do not find omditinns favourable 
iicT di velo])nieiit ill the com]>lex wliich results from the union of the 
vUlieli-s. 

With regard to the inlcrchaiigeahility of different racial characters in 
hybrids of the second generation which may ]nesent a mixture of these 
avtas, the author d<x^ not admit the thwry of aulnnomous, inter- 
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changeable “ (actors”. He regards these factors simply as another 
of designating chemical bodies ; since each property of a ciiemical 
asserts itself under definite conditions, the effects of these properties^ 
vary with the changes which these conditions undergo. All, then, is afj! 
tion of the whole. When the gametes form in the hybrids of the first 
ation, a redistribution of the plastic substances is brought ^ibout and the 
result new complexes which differ little from the original sarcode 
this is composed of a certain number of the parts which constituted itpj 
viously). The various plastic substanc‘es occur in conditions fairly siiait 
to their customary ones because the greatest change they can imders 
is a modification of their exchange activity. It follows that, if the ue 
complexes favour the physiological activity of these substances, they pj 
duce the effect which they would have produced in the pure gametes, qi 
at least, a very similar effect ; but this effect is only the result of a give 
complex. 

Mendelians do not admit the existence of intermediary forms, bi 
affirm that segregation always occurs, though it is more or less marked 
accordance with the number of " factors ” participating in it, and wbi( 
are all similar. Nothing, however, implies the impossibility of the formatii 
of true intermediaries. Exact complete and intermediate dominance a 
in no way opposed to each other, they are only the extreme degrees of t 
heterogeneity of the gametes, quite compatible with persistence of t 
parts which constitute them. 

For some Mendelians, the *' combinations” produced in the distributioj 
of the characters of the ascendants in the descendants are actual mil 
tionary variations, ])rodiiced solely by hybridisation. According to tii 
author this conception is incorrect, and the different arrangements to wliic 
the crossings give rise have no connection with any variation properly s])cal 
ing. If, at times, from one generation to another, modifications are pr( 
(iuced, they are attributable solely to the fact that jjlastic substances, iik 
all other chemical bodies, are subjecl to transformation ; such trail 
formation occurs especially during the course of their interactions, and 
be either lasting or momentary. External influences jfiay an imp'rtaa 
part. Variation leaves continuity intact, but interrupts resemldancf. 

In many cases the data gained by ex])erience and observation given 
very exact results, but they are preferable to the attitude of impressii? 
precision found in modern work-s, a precision which is wholly artificial an 
highly dangerous, and which gives the illusion of the |xinnanent whea 
essentially, only the temporary’ exists. 


yi2 - The Determination of the Seeds of Cultivated Plants. - r,o'-is m 

iU la a^r<ynom:qHf : 1. Yfrir y:, N<*. oCi, pp, ;v* Ertfis. l.tmurv- sa 

— II. Year >**'*• no tigs. Paris. Janmiry tune. 

Hitherto no author has collected the seeds of plants in view of tw 
rapid determination with the aid of tables similar to those driusn 
plants. The author has undertaken this work. For the ]>resent be ^ 
restricted himself to the determination of the seeds of a certain nuni 
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cultivated plants ; lat^ he intends to publish a similar work on the seeds 
.f tbe common wild plants, 

I - In the first part seeds are discussed generally, and those of the 
^miuosae, Gramineae, Cruciferae, Umbelliferae, and Com|xsitae, the most 
jjportau-t families on account of the large number of cultivated species 
bev include, are reviewed successively. These general remarks are il- 
istrated by 30 figures. 

II, - The second part is devoted to tables of the characters of the seeds 
[ cultnated plants. These tables allow of their rapid determinatiori. 
hichis still more facilitated by no figures, drawn from nature, 

3 Grass and Ctovet Seed Imports Into the United States - Commne Reporu, 

So, U> 7 , l»P WasMogtun, U, C., May 8, 1917. 

Tht^ following table, prepared in the see<l lahorator>^ of the United States 
epartnK'nt of Agriculture, shows the amount of the various kinds of 
tds snl)ject to the seed importation act {)ermltted entry into the T'nitefl 
ate.', during the fiscal year ending June 30, 19^^' oomparetl with 
e mrio months ending April 30, 1917 : 


Kiod of Mcd 



X'.viikss briime ^ras-s 

lilut. 

C.m.iilii 

Kt;;! lucky .... 


July j, 191 j jutv a. 1510 

to to 

June 30, 1916 Ai..nl 30. 19:7 

Houods 



CiiiiiiHiii 

K.! 

Uhiio 

Milk t : 

Ifuu.Mriun or t *tnii.in . 

l'<r«-on corn 

Mix (UP'S 

Ofch-pi «r.is> 

K.tjn,' 

Hm ^T:iss: ^, 1 ) 

. ! 

Ui'li.iH 

ini'iliv 



l[:‘.irv 

^pnuc 

.''Uli'cct to tht Stt.i In’fKUl.itioii .Ul siiuv V>'\t*iiilxr 





CKKKAI.S AND CROPS 


I3M) 


914 - Tlie Cultivation ol Wheat by Hoeing. — r*t, Bim*. in joufmU 

tiqat, Year 81, New Series, Vol. No. 18. 1 ‘aris, September 6, 1917. 

The three arguments against the cultivation of wheat by JuKing 

1) the difficulty, in many cases, of drilling in lines ; it should, 

be easy to constnict simple and strong drills at a moderate pricu, 
could be used in practically all soils ; ’ ^ 

2) shortage of labour ; this difficulty could be overcome as in cui^j 
ation of other crops by hoeing ; 

3) the fear of smaller yields owing to the lines being of nec^sit 
wider apart. 

It was for the purpose of clearing up this last point that the cultivutb 
experiments described in the present pa|)er were undertaken. The 
obtained in 1916 with Bordeaux wheat are first discussed. 

In order to be able to use horse-drawn machines, a width of 24 ij 
was given to the spaces down which the animal was to pass, uni th? 
spaces were separated by double lines of wheat 8 ins. apart. 
line thus had half of the large space. 12 ins., plus half of tlu 
'pace, 4 ins,, a total of 16 ins,, that is to siiy. there were two and a 
lines to everj' metre. 

Four lines w’ere s<iwn with the following quantities (»f wiic-ut ; 

isl line — see<lR to the metre per line, or i see*! c\'cr>* ::5 nun. 

:n<l. lint. — (o sei'<ls to the metre, but plncel 2 utKl 1 in holes .> os m 
tr-l. line. — .'o iceils to the metre, 2 settD in c.ich hole, o.iu m. aptr! 

4th. line — 14 to t i to the metre, 2 see-ls in each }k*le o.is m. .i’ttrt. 

The yields of the <litTerent lines only varies! ver>* slightly ; th.itoftk 
25 Tuiu. line was just a little greater than the others. Prefereiuc diouH. 
therefore, bt* given to close sowing. 

In 1916 a yield of 71.37 bushels per acre obtained from whc.iir.iti- 
rated by hfx^ing and s<'>wn as describiHl above on the 9th. Novejuln r, IQ15 

The ex]x‘ri]nent was repeated this year with the same BortUan.v 
rown and cultivated by the same methods. There were tw-o s()win'.is '^t 
on the 2Sth. September. I9i(). ami the other on the 3rd. November. ic,i^ 

The first sowing gav«' a yield 9r).7 bushels. This incre^is' 
(loubtk'ss due to the (*arly sowing, though this has not Ix'cn confirnud be- 
caust\ at the time the ]>a]>er was written, the .second e*TO]^ liad not W 
harvestetl 

The ex^x^riments ])rove that widening the spaces betweiMi thr iim-'!: 
the cultivation of wheat by bxing, far from causing a decrease in yiiM 
causes a considerable increxsi- owing to the beneficial effect of tin- 
and tillage. 

<115 - The Comparative Study of Varioas Wbeati in the United States. - no r3c 

thi<t kiview. 
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Giiss Un<{ ^ Ploughed Land (1), Stai'Ledon, R, i'l. (Advisfr tn At>ficuUural fura'-b crops, 
iniii'rstty Collenf 0/ Wult’s, Abtry<iiw\'lh\,[u iiuppknu’fU to ifu’ journal of the Board MEAtKiws 
’ «//«»'<'. *7' W' *'<l" • and PASTCHEs 

jii considering the position of grasslands in relation to the necessity 
ncrense^l home-grown foo<l in I^'ngland. the writer insists uijon the aflo|>- 
of a br()ad fxnnt of view. Plans of improvement should aim at obtain- 
hemaxinnim am»)unt of keep from fields under grass,* The ix>ssible 
1 i(k1s to employed must therefore not only iticlutle drainage, top 
re-seeding, but if necessary, also tlie adoption of consiflerably 

ige.1 rotations. 

Orass-lami in Kngland is classified its hdlows : 

I’mMAN’KSr OUASS. — lui'hpUis lic-Ms tlLit hiivr ilnwii f a over y^ir^, 
orTR>‘'’’ liR'SS — Falls un<ler iwo ttisfint t ; 

kys. i t- k'VA tlt»l luvc oithtr lumlilL*.! willvml vlwin^^ fr>m a ttirn- 

.,ru«v thfir origin t<» an laitrmj Atitifoiti hmfUh or an ori^niud sewiina. 

i=; t)«,'ruH /vrmaurtR or tjr.iAS tkil li;K Ikvti .iDowra to iK-tcrioratt,' tTadiuilIy 

f ],,„l isiaaaKfiMt’iit 

. Arc cillu r ; 

; , t(!: i''’r.>ry iiu'i«li»ws or 

Tlif problem for the grass farmer consi^^ts of thra* parts: 

]} How, with the labmr and machiiuTv ami imjdeineiits at his 
<‘Xtend his rotation land to stand in a reas^inable and economic 
jimi lo liis area under ]>erm:inent grass ; 

j} How to improve liis remaining grass; .ind 
;} H<t\v to establish high class tem]>orary U-ys . 
j'taliiig first with metluKls of improxeiuent which do not involve 
diii; the existing turf and rc-stasling or altering the r<ttatioiis, the means 
h m-iY 1 k‘ tisefully employt'rl are 1 ) toji «iressing, renovating mix- 
. |i alterct] metlukls of stocking. 3) substituting jiasture for meadow 
itiMiis nr the reverse, 5) eradication of weeds, an^l drain;ige. 

1! i\‘e DkKssiNOS. The |X’nn.inent imjaovement of ]>astures by 
lTi>,diig> de|>ends chiefly ufxiii the action of Miilalde treatments on le- 
iiitnis iarbs. In reca-nt \ears the most remarkable results ha\'e V>een 
iiKii with liasic slag ; lx)th it .iml lime have U’cn 'Ahown to exert a pro- 
intliience on the spreml of wliite clovci and other plants 
j' Ki : novating MiXTfRi:s, A renovating mixture is ])robably 
jibtitied on fields where top dressings are unable to t^tabli-^li a iie\ e]op- 
: nf li-guininous herbs. The sex^ds to Ik* sown shoul<l coiLsist chiefly 
white chner (TrUnlmm Irird s" foot trehnl (Lotus coruicu- 

Mind yrjlow suckling clover {fritoltum ,iuhium) with a little of such 
I 'lknt gT*gsses a.s crt*sted dirg’s tail ^risfafus) and rough - 

meadow gmss (Poa tnvialis ) ; txuennial rye-grass (f.f’/fifni perentu) 

‘■Jk added to act as " nurst* ” and offer srune prottx'tion to the smaller 
■i5’gs wlan st<Kk arc first turncxl in. Rcno\ atiiig should followed 
fitli lilxral dressings of ]du>sj)hatic mannres. Harrowing may s<niie- 
s tv tuxa-xNiry to help seeds to obtain a hold. 

IdS-'f* ,!m.I ft. ,„]6, X.., 
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3) Altered Mp^thods of Stocking. -- Pxdoi^ed grazing 
class of animal only usually leads to deterioratioti in the herbagj. j 
cannot be too strongly emphasized that grass-land left unnKintire<i 3, 
practically ungrazed deteriorates much more rapidly than land over-stoct, 
The essential ^x>int for the grazier to work upon is that 
encourages the valuable indigenous pasture grasses as nothing 
4) Substituting* Pa.sture for Meadow Conditions, ok the s 
VERSE. — Poor meadow's ctm often l>e improved by a pericxl 
years). The fields should be liberally dressed wdth basic slag and sul) 
quentlv with farmyard manure during the i>eriod of grazing. Vice Vf. 
poor pastures can be improved by taking one or two crops of huy. Ap 
pasture consists largely of bent which seeds late. If t lit ha; 

cut in g(XKl time a pre]H>nderant amount of seed wall fall from ^ 
rs^e-grass, crested dog's tail and w'ild clo\'ers as may l>e presi-nt, *0 
ultimate advantage of the field. 

The field should not U* manured for the Ixmefit of the liay un^Mu^ 
dow conditions are to be maintaineil for a considerable jicriol. 
mammal treatment would bc^st follow wheu the field was again usi^U 
pasture. A change from ])astuTe to meadow’ conditions coutinun! n 
peri(xi of years tends to supplies such wixxls as thistk-s and s...ft 
and frequently also reduces moss. 

5) I^RADICATION OF WEEDS. - Tile w'riter gives bnef notes (mthtr! 
dieatiou of some of the worst wmls of grass-land. 

6) I)R.AIN.\GE. - 'riiere art large traets of jxior grass-land on M.nti 
clays that couUl l)e iiii]>rove<l comparatively cbea]dy b\ mole drainage. 1 
effect of mole draining mi such ])a.stures is not only to ciirry away oxa-is 
water, but also to aerate tlu* soil atid therefore to etuoiiragc an earixrj 
prolonged growth of grass. 

We now come to the alternative metlKxl of improvement. lumtiv 
breaking the turf. The writer summarises liis couclusimis on this pii: 

the pajitr as follows ; , . ■ - 

The improvement of gra.ss-land may often Ik- letter achu vtni 
adoption of alterc*d metluxls of farming than by resort to to]) 
and other surfaee treatments onl>. 

Well eoneeived plans to extcml the acreage under crops in crav 
tricts of high average rainfall should not seek to add oul> to the .1. 
area, but should als*') Ik direettsi to a regular sc-qiicnce of higli!y i*r'>J&- 
tempf^rary leys. Indiscriminate extension of the arable area in "‘'‘O. 
triets can onlv. a? in the ]Ja^?t, make for sulxKXjUent infertilit) . 

It has been hh>s\-T\ that it is |X)ssible to do much of the iiloniilint 
cessary to convert ]xx)t grass into rotation land w'ith ])r<xiucti\e leyv, 
the additional object of improving iKumanent grass a.s such, Ix-th duniii 
late sjiring and summer and in aclvefse weather during winter. . 

There is, in consequence, in many districis considerable g: 

employment of motor tractors over a greatly extended ]K*ri(xl oi t>5i 
ajiart from the pre])Hration of land for the sowing of autumn w loi. 

The selection of suitable mixturc-s is of the utmost imp'rtaiKt “ 
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tioii farming on the temix>rary ley basis. At one end of the scale 
necessary that the rye-grass clover mixtures should be reinforced, and 
+]ie other end, there is considerable scope for simplification in the compli- 
•ed mixtures often employed. 

Action of ArUfioial Manures on a Mountain Meadow in Switzerland - 

' •*’ AtMMtri! Ai^ncoU <U la Swiss/. Yeur XVIfl, Part i, pp 

ikrrnr. 

Res'tlts of an exi^eriment, liisting from 191410 191O. on a pasture sit- 
ted in the neighbourho<xi of Riddes (Valais. Switzerland) at an altitude 
j-00 metres, with soil formed of schists and gravels jxwr in lime . 

The following manures \)er hectare (i) were ap]>Ue<l at Ihe end of the 
tumn of : 

Ph-ispltiO'' JUatiurc k« tKi.sk slug cf>stinK h fTitiu-s ijer i kw. 

!>..t <' }j<)ta.ssic silts, r«)Slin;i M franvi jK^r t"-) ky. 

Xitfcen -us » sulptwilc o( iinituoiiiii, urstiiit; w friiici (X-r !' < 

this manuring wiis rqkMtfl in April itjiV) 

Tile following are the ri*sults of the ^ years’ exjKrriment : 


i>r>- 

Maiuire ttniilrT 

~ ijuiDUU 

tec . ■ • 

: sLu; ^ 

: sLia - iv.t.'ish viits . . 1-7 t 

: ?1 ^ r- l^i t.LSh sills * sul- 
jilntf (if amtnoiiin , , . . 

Tk- lK>tauie:il coHlixisitioii of t! 


Surplus crop 

Weight Value 

Cost 

of 

□Klouiiug 

erglit 

4uinUis 

fraoo 

f ranc's 

francs per cent 

:i -■ 

ii. ,.o, 


^ 11 J 



I 31. 

:hr> 1 i ,n 

S <.3 



l.V'-v 

r turf for 191D 

was as 

follows ; 


( '• r «uii I nr.Li’ Lev utuiav s«)C 


Wiihcitl ni.inurt* i"' < 

I’huspltiiU . 37 

Ph<<sph‘>-}V)tnse«c .Vj 

l’h.<sph*t-nitrop(>taasic ... k 


Otlier 

pUl)L« 


The |>r()|Kirtion of retl clo3’er incrciised in jirn]Hirtion the other plauts 
Teased, the majority of which latter, geranium and yellow' rattle, gave 
xtcn forage. The nitrogenous manure favoureil the g<xKl grasses, the 
isiihatic and ^kitassic manure.'^ favoureil particularly the growth of clover 
1 "ther la^guminosae. 


• ! kilo lurt.irr 


lbs jH-r ;icu' 
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018 - Cotton-Growing to ttw New Hebrides. cosleit*. Ewi«. b m a ^ 

idU of A'nr South Vol. XXVIII. Part. 6, pp. Sydney. June nj,. 

In the New Hebrides, the cotton plant grows to a considerable siz^ 
though all varieties do equally well, the best return, taking evmthingigt 
consideration, comes from the Caledonian Dwarf, and for these- n-as^jj 
It is exceptionally hardy, of compact habit, and do^ not ik-terK.ut 
to any great extent during successive seasons ; it is an imniensi- croppy 
and the b<dls remain on the plant long after they are ripe and art- iK,t.5 
jured quickly by rain ; being of the kidney variety it is veiy' e<tsily 
In the New Hebrides, the rainy season begins in December ; ])lantii|i 
then started, being continued till the end of February. The plants areptj 
into the ground from 8 to 12 ft. apart in squares, according to the vatu-tv 
thus Sea Island is planted 8 ft X 8 ft. ; Caledonian Dwarf 9 ft :/ 9 it.;a 
Caravonica 12 ft X 12 ft. As a nile. one bunch of kidneys is sown in tac 
hole, and the ground is hoed until the seedlings have attaiiKH^l a 
when their own shade prevents weeds from growing. At this tinu-, the ino 
vigorous seedling is left in each hole, the rest being thinned out. 

The following directions should be carried out. especially in tk ci 
of the Caledonian Dwarf variety. 

The ground need not be cultivated, or even-stumiHKl - just Inmitd'; 
and thoroughly weeded - the seed is hoed in like maize and sown one incj 
deep: it is best to put only one kidney in each hole. Picking >lait<SMj 
months after sowing ; there are usually 2 crops in the s('a.son. Oru- 
keep 4 acres picked clean, going over the ]>!ants about every' 10 days <)qi 
active intelligent niiui, or woman, can easily pick 60 lbs, of cotton in the W 
per dayvof 9 hours. In the United States of America, the average d.iyS i-id 
ing for one man amounts to much more. The average yield per acu*i 
ton. The second cro]) in the s<*ason is alxuit half as large a*- the r,r< 
About 13 months from planlitig. the yilants are cut back to intb 
about 3 ft. of the grouml. preser\*ing the natural rouiuk*<l shapi* as na 
as possible. The next year, the young mature wixkI is cut to wilhir.'u] 
ches from where it joins the w-xid of the previous stascii. The lon-2 < 11 '-'- 
should be pinched back to promote a bushy shiqH* and prevent the 
g 4ting out of reach. Plants remain prrifitable for alxmt 4 years. 

The best crops are grown on s<-)i1s of merliiim quality ; rich oio-r 
ages +00 much leaf and wood. 

Samples of Caledonian Dwaif wtton from the New Hebrides h.ivv 
vahied in England at is.2 d. ixT lb., while .Sea Island cotton from tlu- -.ii 
place was valued at 2s. per lb. The local price of the fonner varict y i- .* 
£ 20 per ton. 

.1 > - Pftka Fibre (Urtn* lobMU) or Hictagascar Jute. invcsiii.-dti >n " 

the J.iTdin Colonial, ami intblishcd in the Kr. u^ a^ncoU , t irf^rtfki^rc dV W-bi.* 
fftpeniiancf’%, Sn n, j>i> T.inaniirivc, July i')i; ^ 

Samples of Madaga.scar textiles were sent by the Ivoloma 
to the J.vRrix CoieOXiAi. at Nogent-sur-Marne (France) with a re<iiKd^ 
information as to their commercial value. Among these samido ’ 
one of Paka fibre, as yet little known in commerce. 
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'fhe investigation gav'e the following results : 

[„ apiiearance and quality Paka resembles Corchorus fibre, but its 
toments are often markedly shorter than those of the true Indian 
,e. It miKht be possible to remedy this to a certain extent bv close 
,,.j„g and a careful choice of the soil in width the crop is to be 'grown 
The fibres might be classed according to their shade, which varies 
(an white to reddish. 

Tht sample was of good average strength. 

The "pinioiui of manufacturers wBoexamined the fibre were very various, 
jost who habitually use Imii.in jute were ojuxised to the use of 
,aii fotrito, and affirmed that this fibre, like all other similar te.stiles 
jivcil from the Malvaceae family, is only suited for use in native factories 
lalwur is cheap. Other manufacturers realised that Paka fibre closelv 
straWfS jute, exeeld in the length of its stalks, which are shorter than 
((,je of the Corchorus family. 

It secius tiiat Madaga^'u i Ln'nu lohutu may l>e used in a similar way 
,C,ilaitta jute in the iireiwration of packing sacks and clotlcs, and maiiu- 
jctiirtTs arm inclined to buy it. 

I It a]i]iear.s tliat hbuui is used commercially in South America 

prtlr name of Anmnu, ami is .si>eeiall\- suited to the manufacture of . 
sacks and cloths. 

.-OihProduclng Plants ol French West Africa, - o .in HuiUin. ^ 

, . tiKC. YiriU,!.,, Ni^. ,,p, Mthn, Stiiy-lune. i .j; 

The products of oil-poxiucing plants ate by far the most imisirtant 
pVst Africa, both m quantity and in value. Some are already being 
b.rt(diri increasing quantities, others have o„ly recentlv lieen put m, the 
ktkrt, whereas yet others will Ik- put .m the m.arket ix-foTe ven- long 
Thux the first cate-gory are. in nt.k-r of im,K,rtance ; jxa-miLs, palm 
t. .Uhl 0,1, copra, shea butter, .se-same, castor-„il. Then e-ome tlie seeds 
I riovai, hemp {Hihscm ratmMm.s). of kajaik, cotton, Dumerria, 

a-, in Ixm-fing ,bois<-radishtreel,WonTieiiP/ervf<)spermu),phvsic- 

to i/afroMa tnreas), "l.imy" or 'tama'’ {PeHtadima olcrarea). 
U>i nr touIouH^mrna {Carapa Toulot 4 coum<i Guillcmin and Penottet 
l>m). African mik {Lopkira .ilaia), urge mo m- ; thes^ 

.t iiixrt.iuhm’ products W’hich arc not inchult.xi in the sUtistic-s. 

Piihf\uis. - Nearly all of therk* come from Scmc'gal. but a snmll pTo]x>r- 
■*.>'« cuiue from Upper Senegal and Guinea. Beh^re long pc*a-nuts will 
Oe exjKirtc^d from the Ivory’ Coftst. 

The average yield for Senegal has Inxm estiinatei! at cS cwt. i>er acre ; 
M.tls It IS almost i<) cwt. i>er acre ; i bushel of jkkIs weighs 24 lbs ’ 
Kamiitieat^ re|)res.Mit, on the aver.age. 75 of the weight of the 
•'tiniit. They are ex^Kirteil in the shell, but it W’ould be well to de- 
•niiati* them on the sj)ot. 

Thv 'lifferent varieties of jKM-nut are : 

‘ i rtnt-Ji West .Xfriw ; North r,f Rnn^que (extrd Cny<tr, Kuii^^ue. suiiertnc Rufts^iud. 

•! (ftneh Wwt .Africa: South ot Kniistnio. 
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I'rtneh West Afriui : Soudan, Gumhia, tluinei. 

4) laiUa ami CftroniamkJ. 

The best quality ones are those from Senegal ; the Cayor an<i ^ 
fisque varieties may give as much as 32 % of oil, and 45.82 % \i they^j 
decorticated. 

The results of analyses carried out by M. Ammann (?Toii‘smr 
High School of Colonial Agriculture of France) are given. Thtst sho 
clearly the high value of French West African ]H‘a-nuts, a.s well as tlj 
of the straw, bran and cakes in the feeding of animals. 

Attention is drawn to the value of pea-nut cake a.s a foodstug 
cattle, and the latest work done on this subject (i), and to tlu- faettt^ 
U. Ammann’s experiments have shown that peji-nut ^ur nuiy bf 
for human nutrition in bread and biscniits without leaving an unpK-asai 
tasti' of any kind. 

The means of protiH:ting the nuts against natural enemies (iKiTticiiWl 
wiiiteants), against drought, etc., together with the impTfiveiiKutMolil 
arriul cut, are given. 

In Senegal, the tradi' in pea-nuts rose from 27 22 1 tons, ef a 
£207 271. in 1S90. to 305 067 tons of a value of £2 286 837 in 1C15. ij 
the Niger Upper Senegal in 1913. the figures were 8577 tons of aval, 
of £99295. In French Guinea the trade increas<*d from 5^x1 tons iijifji 
to 1266 tons in IQ15. 

‘ Oil Palm {Elais ^uineensis). ~ Palm oil is next in impiJitauci- 
nuts and is the fumiamerital factor of the wealth of Didioiiky, It 
be well if go^)d commercial methmls of extractitni were adopted <<n the sw 

M. Ammann's analyses are given, togither with the 
for the exyxirts in 1915 : 
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It would be advantagCHUis to extract the oil from the iialm 
exporting them, as the oil thus obtained is of lx‘Ut r quality th:ui th;U t 
tracted from the nuts after they have liec^n ship|H*d. 

Coconut. — This is ndtivated for its produces on the IvoiyO'^tA 
in Dahomey only. 

Copra is being us^mI more and more in oil and soap factories, ^ 
a.s in the manufacture of vegetable butter, and thus has almosi nnliral 
markets. The quotati^ms for this product are increasing continually, n 
wherea.s at Marseilles, in 1913, it was quoted at £ 1.12.6 to £ H ’ 
Tied from £4 to £5.4.0, in 1916. 


(l) S«- R Mhv, 1' I', N*-.. \f>-\ 
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results of M. Ammann's analyses of copra oil and cake are given. 
TMfolluvdng other important products are reviewed in a similar, but 
manner: — shea butter, s<*same, Deccan hemp, kapok and 
^ Tlieir production has not yet been greatly developed in French 
but it is continually increasing, and capable of becoming of 

rhl-t>ro(hi^'i“8 piants are of great importance in the French West Afri- 
^ rt trade ; in 1915 they amounted to £ 2 960 o<X) out of £ 4 760 000 
exports ; this represented 304 000 tons of pea-nuts, 15 cxk) Ions 
ami 36 890 tons of palm-nuts. 

Surat Cane Culllvatlon and Sugar Manulacturing In Eastern Bolivia. - bloou svgak 

JiEtP H. E. {British Vlce-CoD'iul at Santa Cniz), in Thr Board of Trade Journal, 

. . j jccVIl, No. 1063, pp. 86-S7. l/mflijn, o/i’- 

Snt'ar cane grows luxuriant])' in eastern Bolivia, attaining a great 
ht ami the crop is seldom injured b\- fr</st. The cultivation is conducted 
siemnsti'rimitivcmanner. The land is cleared and the imdergrrAUh 
ltd the tree trunks that can not Ik* made into firewood bt'ing left to rot 
he ground. The planting is done l)y jabbing r>b]ique lirjks with a long 
rjemd stake, about 3 feet apart, and Inc iting a pieci^ of cane. The 
EStH»n sjirouts. after wliich the ground lue- to Ik clcaml of wee^ds. The 
ding must Ik reiK-ated until the cane is tal! enough to snuitlier the weL^]'.-. 

I c;round is never ploughed or irrigated : cultivation consists simjdy of 
[roving the weeds, whicli is all done by hand lalxmr with a small native 
jiing boe. In alxmt 10 montlis the cane is rijK and read)' for cutting. 

^o^^hr^e weeks after cutting the cane leaves are dry eiKuigh to burn. 

31 firv is :4)p]ied and the whole field bumevl o{f. The cane roots soon 
nit again, and the same weeding o]>erations liave to Ik- gone tlirough 
n die previous year. This ]iriK'ess is continued year after year until 
lit i'l \u< to Ih* re])!anted ; this rejdanting is re]H*ated thiLx- or four times, 

►ntk grMnud lx*comes exhausted, and tlie field is then abandoned and 
phuiter changes to new giound. 

Sugar is made by Ixiiling the cane juice in a copjKT cauldron until it 
Dim-s lit tlie luoiK-r consistency, when it is transferred to earthenware 
:k5ivitli a hole at the bottom for the molasses to drain from. Ihe re* 
ig is 'lone by the claying procc^ss. Tlie molas.'KS is made into alailiol. 
ly |H;mters still use tlie antiquated wo(Kien sugar mills, and most of the 
1 mills in use are operated by animal ]K>wer, Owing to the immense 
["1 transportation in eastern Ihdivia, even a com]»aratively small steam 
rcquiies considerable capital t*' buy. imjxirt, and install, liesides having 
Mit at least a year from the date of ordering until it is set up and in work- 
order. ,\nnther reason for using the old mills is that the native planter 
DO love for machinery, being in coiasequence, ignorant respecting it. 

I'itlk-r can not or will not learn anything alxiut a steam engine, 
le are only 15 steam- jKiwer sugar mills in all eastern Bolivia. The 
n.d |KHv<-r niilis are generally workcnl by means of oxen, 
baring the year 1914 Bolivia imixirtcd S 5^^ bins of sugar, valueii at 
for coTLsumptinn in the wc-stern iHfpartments. Ivven under the 
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present disadvantages of transportation all this sugar could haveL 
produced in the Department of Santa Crur. ^ 

922 - Sugar Cane and the Chemical Modifteations It Undeigoes alter Cuttinr 

Climatic Conditions of India. - Sev No. «>o; of this Review. ^ 

923 - The Experimental Plantations ol Vallombrosa, Italy, — hccioli, i, j,,. 

of Forestry iind Tet'hnoloKj at the Rural Institute of Forestry, Fkirciuti <,1^ ^ ^ 
Sp^nm^iilt'ilt ViUlombroiii, pp, Florent'e, 1017. ' 

The experimental plantations of Vallombrosa are under the cr ti 
of the Department of F<irestry, Apiculture and Technology of the 
Institute of Fftrestr}* of Florence. They are situateil at a height of jJJ 
2 886 to 2 952 feet, cover an area of 21 acres, and are divided iiitofing. 
The first part, started in 1869 by B^renokr, is chiefly used as a 
for plants for replanting woods ; the others, planted by Perona, foTn^ 
richest collection of trees in Italy. The average temixTature of Vallg 
brosa varies from a minimum of — to a maximum of 27.70; theaniai 
precipitation is 1531. 2 mni. during an average of 137 days. 01)^*Tvatiu 
carried out during 3 years in the field and in the pine w(H)cI !>■ irdvrin^ , 
the plantation, showed the evai><)ration to be 548.96 for the field and 35!^ 
for the pine wfx>d. The plantation has a clay or silicious sub-Niil, ards 
formed largely by disintegrating sandstone. 

A list of the various trees in order of their familit's and genera is;,?,! 
together with their maxiniuni height, their circnmifeience at 1 meUe b 
the ground, and their age, as well as the countrii^s in which they 

This list shows that the plantation includes trees belan^inii to 36 
mi lies, 244 genera and i 33; s]>ecies, among svliich are 39 Ptnuy i; Pic 
23 Abies. 17 Thuyii. 24 Cupressus, 26 Junipertts, 55 Sulix, 20 
39 Pyrus, 45 Crakte^Hs, 35 Prtmus. 36 .dctT, 22 Fruxinus, and tlK-ii 
rieties. 


LIVE STOCK AND BREEDING 
924 - ContrihutlOB to the Study of “Tembleque^fo. — Riv.\s, iiER.\Li!0!:! fu: i 

SociedUil Rural Afiiintina, Ye^tr IJl, Vol IJ, j, pp. 1 Huenoj^-Ait- 7. niTK.;,! 

About 5 years ago and ^^^ain quite recently the writer ^^b^cn1 
several cases of ' ‘ tembleque ’ ‘ in the neighlxmrhood of La Plata. am'J! 
a nim als grazing on j)asture wdiere close examination showed no j'hinu 
Paspalum dilataiwn. The graminaceous host of the fungus causitii;! 
disease in this particular case was Sporobolm indietts and the fungus .Vj) 
cladium Ravenelii (B. C.) Si)eg. (both identified by SrEG.uziNij T 
symptoms of the “ tembleque " are ver>’ similar to those of the tnubiafe 
caused by Fesiuca Hieronymi infected by the fungus EndomiPw 
tcmbladerae Rivas and Zanollr. 


(i) See also R., Setpeml^ r^i/, No. ''jo. 
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, Ttie Sheep Tick «nd Its Ersdle&tlon by Dipping. ~ imks, m., l>i i fUta st:ue$ Depart- 

Dormers’ huUeitn pp. 31- J 5 lig^. Wu-ihiuglon, I). C., SLiy, 11,17. 

Xhe Melopha^^us {Mdopha^vs ovinus), wrongly calltxl sheep tick 
thi- States, is u blood-sucking ectoparasite which infects sheep 
,I both 015 fiimis and on faiiges. Tiiis parasite is very common and 
t.;uis rapidly, especially aiming sheep on over stocked pasture-land, 
ere it *”'•>' e'anse very serious k^ss. 

iVhi'^i^'k'i^^'-tlcycle and habits (d tlic insect, togetlier withthe im thfKls 
[[jtntii>iii'-< it, are described, 

pipping is the only practical iucth<Kl f>f destroying the parasite. Two 
pings are necessary with an intei\al of .>4 days hetwt'en them, because 
t'ir>i diplhiiK destrijy all the pupae, which may subst-quently 

di a brood. V'arious kinds of <lipv; may be successfully used — «4)ap 
nbieii. e«>a!-tar-crtH)sote, 0.07% nicotine, N.a]» and cr^-sylicacid (0.50^,,}, 
t-vail>hiir-.irsenic. Tin* cost varies from 2 tn > | ^ cesits per head for each 
ping, The lime-sulpimr-ursvmic dip was found tlie mo^t satisfaetcuv. 
Inueio by mixing standard strength iinu-siil]iliur dip with U - standaol 
'iigth arM-nicai dip. 

TheliiiK ,-ulphur dijj contains S lbs. of uudaked lime (or 1 1 Ibc of o m- 
:e.;l hydrated lime, not air-slaked). ,u5d 24 Ib^. of fluwrr^ of sulphur «‘ r 
I'lip.r !l lur. \< » every i<h) galls, of water. 'I'he lime is put in a w;.ler-tig]it, 
:i.'\v!>ox. and sulVicient water added to form a thin ]>as.te. The ■'ulphur 
n'*o.l into lhi> and the wliole is well mixed till a pUNte, alxuU the con- 
oKV ef mortar, is fonne<i. adding water as required. The jKiste i'- 
kd ga.lls, of boiling water, and Isuh-il fnr i lumr, water being 
k i from lime to time to kerqi tlie volume con^tajit. 
li. .iiii'! iMiling, all the >ujphur is not dissolved, simill qu.intities ef 
r:dmie may he ’i'he liquid is drawn old into a satlin- t-nk hlted. 

h .Lk "nth-t at least 4 inehes from th<- b->tte)m, in order that the liquid 
V V drawn ojT clear. It is essmili.d that im se'dimenl be left, as it will 
Tetiie e\vs and w^M)l of the shexq). The clear liquid i< drawn off into 
v,it> and every 30 gall'^. dduled with 70 gall-, of watrm w.iter, 

T' -o.eiy 300 galls, of luue-suljdiur >'>hiti(^ii thus prepari.*!! ami diluted. 
.d«!e<:l j Ihs. t)f arsemic and I2 lbs. of s \1 -swia prep.iied as fo]!<iw> : 12 
Is 'f w.iter are heated to boiluig |X'int and 12 lbs, of sil soda added. 
!■■■!! tin- ha-. diss4dved 4 lbs, of jxiwdered white ar-enic are added, and tlie 
-turn billed and stirr^xl for 13 misuUi- or longer, until the ai-enic lia- 
!U'ly '.ii'-.ippeared. The ar^enical solution is thui add^sl tt> the diluted 
.vilution in tlie v..it. When th-' arseitie.ii s'hitimi is added a 
ow. il-H-cnlent preciftitate is formed whieh rejuaius in sus]>eusion. The 
”'l -h'lwld be wtdl stirred before the sla-ep are di]ii>ed, As this dhp i- 
the utc'essary pmeautious must be taken in itsing it. 

A fall de.-eription of di]*ping baths is given, witlithe niethotls b^r dip- 
s '-"'til huge and small fltvks. Plans of baths ju.ule both in w«xnl and 
'.'iiient are given. The ai>pended figure shows tlie plan (d a cement v.it. 
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Tfjfi Action of Symbionts. - i-oKnEn, paui., in de^ 

Vdl. J(»5, Vo 7, pp jr>7-2f> j, Kiris Auj^ust 13, '<>17. 
lii a 1 treacling paper read before the Aeacleniie (k->^ Seiences (r) the 
[Of ji)or])hf)logi(. al and baetejiological characters of niicro- 

ni^^ins winch he had isolated fri'ni animal fat tissues. 

Xhf author cousidt'rs these micrrM>r}:.inis)iis to be synilhotic inicro- 
or .>.yiubionts, whose actiom, on the various elements of the 
nproduce those which occur within the tissiu-s. Tlieir phy.sio- 
.1! pr< pertii's are : 

1) i,-iii:irka!)le syntiutic aclinns ; lor exanijile, the* ]>olynk'risation 
with fonnaliou of a |>oiYsacc)iaride resenililiu^ ^lycoj>en ; 
the ntilisation of nitrates t*. form organic nitroj^en (the same phe- 
^noii occurs in the organism of mammals) 

On the i-thcr hand, investigations started in jc)i2 show tlie symbionts 
, capable of the following' actions ainouT; others : 

ij trans|oniiuti(jn of amino acids, liberation oj ammonia, detarb- 
■buii, oxid.ition (i)xidution of olyeerine to dioxy-acetom ) ; 

:) transformation of a neutral salt into an alkaline carlxnnite. thus 
iim a lueiUniu a<lapted to the life oi the cx-lls. and oiu* in which allo- 
n isntu-ric changes of varnai^ sugars can take place ; 

jithc formation, with alcohols, of l)r>.lics having a cctonic iuncti<in. 
Ap.iil froiii their ordinary action, the virions symbiont- isaluted from 
i:ib present Secondary difTrrences coniieeted with tlieir origin, which 
s Ui.il every s]K'cie‘S h:is .i siieeific synil>i<ait. 

i’act- <i another order, in apjx'arance very <liNsiimlar tci the preceding 
. !,K y vit be c<nupared with thorn ^■^■^y firofUably. 

The author re|HMted Ibit'.ck’s experiments and tlmse of Weill and Mo\i- 
(ii'i on Mi.imines aiio uudnutrition (j). He oliiained the same prin* 
I'-ults a- tlH>e Workers, and ^ives an aca.iuiit of them. 

Tile aisinials {])i;;eons). fed with deconicatul main, lost wvi'Jit and 
,y eM]l.!]i<e<i. sh<!\vin^ s]K'cia) trouble in meA'emeiit. 

\iyvt ilile syntbiouts. similar to tliosi- ot .inituals, exist in the tt^uiuent 
..in : lliev are abst nt , or very rare, in the centre put. rii^esms kd oil 
: witli its teynnieiit which has been heated in a moist atmosphere to a 
er.iture abive ijO'>C, lose- Weight and <lie. showing the same symptoms 
in the preccdini' experiment Tlu same yrain heated to 
ewii t') uo‘^, keeps the birds ali\-e. The -ymliionts. in a moi-t atmo- 
b-ie, resi-l t<i liio't iiT I lo^.biit are destroyetl at .1 U-nt) crature alxive 
Miik drawn ase-plieally .ippvars always to contain symbionts in. the 
i Milk healed to ot evei) I loo, sn-tains m omn.il''. hut, when ha-a.ted 
i-'d. ill-- animals fed on it die (infantile ^curvy). 

In sliniT. l>ith tile ileslruction and elimination of the symbionts from 
31 tir xhiee malnutrition. It is very dhlienlt to .ulniit that this can bo 
of pure coincidence, 
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If a pigeon suffering from niahuitrition and already ]Jarul\x-,j 
the ix)int of death, is fed with s>Tnbionts in some convenient form u 
’ a rapid and very striking improvement. The experiments currii 
by the author on this subject are few in number and incomplete ; hi\t,v 
are in progress. 

The sjmibionts of xylo])hagous insects, those of the fat ti.>suis 
insects and larvae, the symbionts obtained by culture in situ in 
tissues of vertebrates, may all be shown up hy Regaud's nicthtMifl'T! 
differentiation of the ihitochondria. Tliis microsco])icaI nuthod 
certiiin from this point of view tluit the author always uses it tn - 
symbiotic bacteria in insects. 

927 - Gradual Conversion of Colostrum Into Normal Mlllc -■ . 

Zt’itHn:. Year XXI\'. No. 14, p. ijf). \'icitiia, July i>, ojir. 

During the course of last year the Station for Milk Control ut Me 
mingen (Bavaria) made a series of analyst's with the objin:! (jf 
the gradual transformation of tl]e colostrum of milch onvs into 
milk. The results of these analyses are giwn in the ai)j>ejuk<i Takv 
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lids Table shows tiiat if with certain data, the milk has 
normal figure as early as tiie 5th. day, the acidity only Ix’conic' narni-i ' 
the loth. Ftirther. the relation lK:-tween casein and albumen and thf-' 
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f (lion have shown that the milk is not capable of caseih- 

\iu milk for direct consumption 


pjjlk uf the precedin}4 period adheres to cooking vessels and acquires , 
Lilt flavour. 


! Slla^« Heed, O l-' .in A’toiou AiruuUural ('ollei^e^ A'ificuttural 

StutuinbulkHn'St}. 217^ jip. i-^’o >Ltijh;ittan, Kansivs.May 7 , 

; ^.yi-n >niii!l silos were erected in the spring of 1914 at the Kansas Ex- 
jcifiit Station with the puiqiose of stud>'ing alfalfa silage. The experi- 
carried on for two years, the silos being filled for the first time 
jl,e s]>ring of 19M and again in the spring of 1915. 

TlicfolloNving combinations of material were siloed ; 


FEEPS 

WTD PEEDi:«« 


First yt*i 

I!:! 

[(^i.uKlo'nidMj), loto), 

li_, ,ii,,n)i:.rkstrup nwl»56cs, m to i, 
if.j ,,;i.!,(l..Jf.;-mol!isses fefi, 10 to j. 
|. jau«! >U'iov. ! to i, 
ti.iii i !>v. to 1 . 


Sfcoad yeai 

A I fulfil alonf 

Altulfii bl’ickitrap tiii ilufwc?, :o to i . 
Alfuifu uu'5 blufkilrup niolasscs, lo to i . 
AJfuUd :tn<l corn chtito lo to i. 

Alfuifu iind s’ve t-ft ai^huni stuvci, 0 to i 
\lf.ilfa :uia >£r<rcii rye ; to ! . 

Kyc ulnisc. 


; A ]>aliit;dnlity test, oindnctcil each year, obtained infomiation a> to 
Sfiattle would relish the \-arious combinations. Chemical ;tn<dyses were 
|(jc '•! the silage by the chemistry deqiartment. Eacterioilogical study 
5 iM) made of the silage by the Ijacteriology department. Some of the 
analyses are re]iorted in this bulletin, but a detailed reyxirt of the 
and bacteriological studies will Ik- puMishcsl separately, 
i'.iring the first trial several ditVu ulties ''Ucli as insufiicienl weight to 
iracj'roper })acking and method of sainydiiig ware encountered. Imt these 
It -vcrtoine during the sec'ond trial. 

A s!miin.iTy of the chemical analyse.s <if the sev.:oiid year ex]x.'riinents 
iivci! in Table I. The first analysis in e.ich case rt'jtresents the coinpiosi- 
n of til'- mixture as it was run into the silo. The samydes for tlie second 
alvsis Were com])osite< taken sc-veral times during the process of silage 
;VJ;!c and represent tlie finished prt'Khh't. 

I’it* palat d)ility tests showt^l that the milage- oniitaiuing the liighest 
y>-v.[ of acid were most ]>a1atal)!e to the oattic, 
ri.c lullowing deductions were made ; 

Ali.ilfa will make a fairly good qu.ilitx of dIage and it will Iv re.idily 
liy cattle if feil within a few months after l)eing sihvd. 

' 'hH'iv.itions during the ex]>eriment indie, ite that wlieii it is f.H'ssible 
i'i'.ikc .i!f.tif;j iiip'i first-class Iniy it >houltl n<g lx‘ ])Ut into the silo I Hiring 
I'-ny {{ almost impossible to got the li.iy no withimt s^uno da- 

ce aid raider sncli ctmdition siloing mav Im? justified, 
rise .i'ld.iiion of carbohydrate inateriai, such as corn meal, blackstrap 
s. sweet -sorr^lnim stover and green ryes to alt.dfa when put into the 
■‘'■si’ted in I'rcsorving it for a longer time than when the .dlalfa wa.s sil- 






<xm 1 aloJK- of tiiL* usc-d ni IIh-m* i-NjniiiKMit' ‘-l.-.k: 

nifila'<<vs proved to l>o the Ix/^^t, lorn chop wa-^ next in ordv^r, iHlu.wr! 
sweet-soaduinr >tn\ i*r and green r\e. Tiu- inixtnre of ailalfa .'.r. ! d.: 
strap molas'-es \va< the most practieal one nst‘d Inasnuieli a" tlk d; 
tion of the moiassis to alfalfa did not increase^ the bulk, it wavp'-rd 
]iTescr\ e large (juantltio'^ of alfalfa w ithin a eoniparatively ''in, til 'p. t 

Tliere i^ as mueh acivi prodneed in alfalfa silage as in kitir-'r-i 
silage This Would indicate that tkc acid crmteiit of sihtge n-'i 
an index to the ([ualily r'f tlie "ilage. 

Rye aloue will make a fair (jii.ility of silage wlien preseive 1 i" •: 
silos and cut when the grain i< in the late milk <intl early dougii U.i.e 
- Studies of Free-Martins. i Mn.n, i hank k T u: rr- v M.trtit.; .1 s i- : 

i t Six irr.ri!um.> i. tlu I'otiil I/fc '>f ertUc, in Ih* I urtuii ' 

/■• V-a. j>{>, o t* i I'liiia'U'lphia, I'n jiilv^i.ea' 

CATH\KiNi: laNK>, A Micro-eitpic Stu'iy "f the Kcitro tnctivi’ S's*.! ; : S ’ 
Frte-Martins, i'hm., jip )<. tisrs i<>. 

A research into the cause of the sterility which is the rule 
a few exceptions) in the female of two s<'xed twins of eattle. The wrt; 
theory has already Ue-n discusstHl iir a luevifiiis ptibtieation (id tin 

.''faiin', V S, V(.l 1',. jip, M ta,t^ 
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( j,tr analyses the tacts in a more ample man- 

/ 'j’hi- view taken by the writer is that the free'martin is zygotically fe* 
The tmly basis on which it could be logically interjjreted as male 
that it i^j co'Zygotic witli its male mate, because it is im|x>ssible to suppose 
lat the association of two mules in utcro should cause the tratisfonnation 
lone (1 them into a free-martin in a certain definite ))ro]>ortion of cases, 
tit [iiilnyohi^ical evidence, ho\ve\'er, based on the occurience of a corpus 
(fevw iui^nth ovaries of 22 pregnant animals examined by the writer, shows 
the free- martin and its male mate arise from separate zygotes. From 
,i, point ol view the freemiartin must Ix: interiireted as zygotically fe- 
{Hher j)roof of the author's view is aftorded by ilie s^iimitic resem- 
aiicc not being as close as that of identical twins and the fact that inter- 
vlatifi' of the female as male leads to an absolutely iticom]uehensible 
x-niti". Tile fact that the internal re]>r<j(luctive organs of free-martiiLS 
eiiiorc or less ol tlie male tv^x- is regarded as inconclusive. 

The question now Ixi'omes liow the association of a male aivi female in 
,U' may affect the female in the wav it does. 

liN.Lininatioii of twin j^regnaucies in cous has shown tliat the chorions 
tliL- J fietuses usually Ixvome fused at an eaih- stage and this is followed 
.■ jiiiastcmosis of tile bhK'Mi vessc-ls (T the two sidc-s with resulting iiiter- 
ixtitu- of the bhwHl of the two fret uses. It is this oundition wliicji ha> 
ic^sted the theory of htunuuu-s , At the time of se-x-diilerentiatioii iu 
ittle thiie is an active secretion of male se-x hormones wliieh jsiss into the 
s-d aud thus in the case of twins by means of the \'aseuLir ;tiia<tom<Jsis 
.id! the circulation of the other twin. It is the limiting elTecl of the male 
tniimie^ ujn'ii the female repr<HliKtive organs that caux-s the sU-rility 
id «itlKr h atures of the frtr martin. The natural tjuery now is why the 
tcrmixtuie t>i the IjUkkI Ixing uviprocal, the ehVa is exclusively the 
iii.ik Tlie answer is allordietl by refereiive to well-kiiowm facts not hi- 
iit" o-rrelated with the plieiioniena in qiK'stion and in certain new facts 
hiiii are descrilxd in the Jnd. ]>a|K:r, by CuAi'lx, to which the reference is 
\\u at the head of this summary. Then- facts are: l) the early develo]>* 
it lit ol the interstitial tissue of tlie mammalian testis, funn the very lx- 
mimg of sc-x-<liflerentiatioii. and 2) the fact liuit the differentiation of the 
siiy is later than that of the testis. Thus i) interstitial tissue of the testis 
present at the time for whicli male hormones arc ]>ostulalcd. and 2) the 
Mis iias a start o\er the o\aiy in this re-^pc-ct which results in the sup]nes- 
'li of -|>A.-ciiW ovarian tissue from the lH%dnniug. Hence no conflict of 
X iioriiiones aTisc*s nor can there Ik- any (piestion (d tlu- male of two sexe^l 
>l!i^ Ixing influenct-d in its sexual development lo its mate. 

It is obvious from the aUwe that the liormmie thouy of fit-V-martius 
l-iiscd on the fusion of the ch<^rions of the twins where fiw-m.utins ^x•cu^. 
’•<1 auastoun)sis of the fvx-ta! bltKxl-vesscls. Consc-quently. if a single case 
Iwo sexcil iKwiiic twins mxuired iu wliich the foetal vascular anasto- 
*'Ms u.is absent and in which tlu- leinale was nevi rthcU'ss a sterile fics.- 
“oiii, the lutnnoue tiic-ory woiihl have U* Ik abandoiic-d. Nh' such case. 
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however, has been found ; it can therefore be safely said that fu tal • 
mosis of two-sexed twins involves the -sterile condition of the 
absence of such anastomosis its fertile condition. 

The last part of the paper is devoted to the embryonic and 
anatomy of the free-martin, the microscopic anatomy being discus. ^ 
the 2ud. pa[)er, by Miss Chapin. ^ 

Bibliographies are attached to both j^apers. 


930 - Family Peitormance as a Basis for Selection in Sheep. — ritzmas k . 

l>AVT!O>0itT, C. B., in the Joumal of Ai^ricuUural Heaeanh, Vol. X, So. j 
Washii^on, July <>, 1917. 


•ill 

'n 


Two methods of stdecting mates are in current use. The 
is that of picking out the best individuals or those that exhibit tht H 
which are desired in the offspring, and is basctl in the princijjle thaithri! 
matic traits of the parent are the best index of its germinal dett.rinini-r< 
that somatic selection is, at the siime time, gametic selection. This 
|)le is, lK)\vever. false, because the animal may be heten^zyg jiis in 
that is to say that, besides determiners for a certain character, it 
have alleloinorj)hic cells where tliis caracter is absent. For this n-as.i-tij 
method gives very slow ])T(^gress. and sometimes none at all. 

The second method of selection is based on the principle that ilu :-;’:. 
vidual’s somatic traits constitute a partial and im]H‘rfect index to it- -o 
plasm, and that a better index is obtaine<l by considering tlK ch-sr. 
of as many close relatives as jvossible. 

These principles ha\ e lx*en applied in ihe slua-j) breeding rx]Kriiik::n 
carried out at the Xew Hampdiire Kx])eriment Station. The aim of:;:, 
experiments is to produce a race of sheep combining good cpialitic' -•[ or-. 
formation, size anfl wool. Tlu-se qualities* \v< re jndgcfl by th-.- 
scale of 100 jvMnts ; 


Srzf-'. ■ - H><ly 5 i»)intA; lici^htai aviuMcr, ^ p)inU; <-ircumti:r« isi ‘ ' a::;-,.’ 

loin ividih, 5 jjoints; hin'i-le)^ eir<umf«. r< nee, 5 

WoJL. — Weight i)f 10 jniint'. ; lonuth stait!< , 1 > points; rJj.tnMUT i r , 

pt'iiUi'; crimp ..{ w(xj 1, id pants, 

CONTORM.ATION. — Ratiu, head width; Icilfflh, } {wdits; r.ilio, mvk iciiiitii: cir ;r:.: '.;;a 
^ p.ints; ratio, lore-lcy length ; trunk tmkth, to piints; ratio, chest uidtli : depth. ■ > 
ratio, chest width: trunk length, ^ piints ratio, loin width; iniuk loncih s • •; 

crou}» length: trunk Icncih, 5 jxiinls. 

As only a few rams arel)red, sc-Ieclmn is much more rigi)roii'^ I'T 'i is 
The* general method fd’ selection is iilastrate-d by the following e\ ■ 
In the 1916 se'lection tin* available ram lambs b<*l(niged to rg “ 

A “ tamily includes brothers, sisters, ami the two jtarents, IhscIcl'i-l 
the character “ Ix^tly weight ", the average weight of ail the mcniPce ; 
eacli family group at a fixed age is caleulated. The family ha\itig h 
highest average weight is graded 1 ; the next highest, 2 ; andvoM!. l!*-' 
families have the same average they nveive the .sattie munber. X-itp:;:;' 
cacli family has different munbers for e,ich character. When the i c k : 
each family with res])ect to every quantitative trait lias been deterniintS 
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is iniiltiplie(l by its appropriate weight factor, as in ordinary scor- 
Xlit-' family which gives the lowest sum of products grades highest 
‘ the rank of the families having betui thus established the f)est ram is 
^^,,1 from each. li^ this case the individual is also considered. If. for 
mi'le, the best ram from the best family is sickly or has anv physical 
lie is discarded for the best ram of the next lx‘st family. ' Thus the 
<ideriition of tlie relative values is supplemented by that of the " ideal " 
at which the selection aims. 

These experiments arc not yet finishe«l but the uniforniitv and excel- 
;eef tne progeny obtainwl already slmw that this method is well worth 
cxim Inbour it entails. 


. iDvestigaUon In Animal Nutrition: Beef Production. - iiaeckkr. t r, . in Thi 

0/ .UiH/b^y(d A tirfcuUutal l^xpenmeni nulldm Nfj, i -is, j,j, st iMul 

Min!!., Mnrch, 

this bulletin gives the results of 7 years' ex]>eriiiieuts on the food 
liri iiKiils of beef cattle from their birth u]j to I year, 2 an<l 2 b, rears 

'flk' ^experiments ware started in the aiUmnn of 1891, at tlie same time 
h.-x-on the iL^etiing of dairy cows, whielilast* d 15 vi-arv, and the results 
liieh !i,ive been jaiblished in Bulletins i jo antj 140 of tlie Minne^ Ma 
it-riiiunt Station. 


The leal expcriinems on beef-bred c-alw-^ were, howevi i , imt begun on 
<eaU- til! r(jo7-oS, The experiim nt^^ were cliviikd into ^ s< riev with 
i.v.jt'j »t scleetc<i beef calves. Besides a quantitative and (|na]itative 
y <'f the li.od requited for tlie ]>rodnctitin of bt-vf aminals during the 
nUoi growth and fattening, the co^^t <,{ jiroduction was also considereal. 
"iigh tile data iiicludeii in tfu* si'cond part of tins study must iKcessarily 
the cost of f<s«l>Uinb, yet they aie<.f great inq.ortanee, because 
oeudy >ho\v the frooraaivt' cune of I he cost of foodstuffs per pound 
11)1, l.ible 1 summarises, in the lust cohnnn. the average Cost, f»ir the 
q-v ot r jb. of gain during the six periods of growth oirres^K aiding to 
■doses of animals useil in the exiH-nment-, The eiirve is not modified 
■uiatiHn in Hie cost of PHxlstutl's, Tlu' other eolmnn.s of Table I in- 
;;ie axfi.'ge livt' w’oiglil p* f class nr period, the average inervase in 
‘U'ight, the whole milk, skim milk, eoueentrate<l foodslutTs, li.ty aml si' 
o!iMmK’d .lining the various stages of gn.wth, as well a- the qii. ntity 
<■'1 c^quentrated fisodstuff eiw'ii, 

fsv d..ta in fable I reUr to expeiinunt*< with steet'- kt pt m the shed 
>'1* < v.r being turned out to pastme. but take into aeornm ail liberty 
■ am».uy t.i the aiiimars ]>hysieal welfaie. 

hiha' U summarises data rduaiiKsl from atiiinals nf tw.» grou]!s which, 
•n their 2nd. year, were tnnuii out to ]oi-ture in summit foi 140 and 
p,'-' iv-pi-etively, ami ke)'t in the shed .iuruig the iieriod pTes'eding 
■■ that of open pastme. It is Seen tlial gra/ring reiluces the quan- 
■e* o>a>,.qut‘ntly. the cost, of the hxxlstuitv given during the 21 weeks 
by 8 rn.55 ])er head, wdth a miniin.nin of 8 1>.() and a in.iximum of 
b pT head. 
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fju c(t<t of foodstuffs iiie conipiiml with the prices realisid on the 
market from upS ^ if- shown tliat tht-^e prices are in- 

to cover the cost <if j)roducti<>ii. For this reus(jn many breeders 
vt qiveii np reariiij' beef cattle and entered the dairy industry. This has 
in the infusion rvf dairy blood into many fd tlie lari<e lierd^^ <if the 
litud States. 


T.U5LK U. - Results from the of groups \* and \'I on pasture. 
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The )•^oducllon of beef cattle is subjevt to 1 wo djlK-rcnt factor': i) th" 
a ! [ meat must not bo such as to causr a deciease in its C'<ui>umption ; 
the hreeih-r must make a pTfdit wliieli will eualdt.- him to keep in the trade. 
Tlk‘ reforms neces>ary t • iiuin IIkm* end' are : 

I] The difference in price'. p.u<l bn ^tver' and the | trice of meat nm't 
hvrea'Cd. 

jj The market must be stable, or eln' sueh '^feat lussc' will he ".i'- 
.!kd hv tile pro<Ulcers tliat they will be ubliee <1 to i,dve the trade 

',! F\p'.iiment;d , deme*t!striUional and eflncational work mn-i h.. 
ivi'k'ted al nnc: practical lines. 

p The nu‘th<ids<)f fiv linv .ind handline the Meer' inu't l)e nnak- Uion 
'ik'Hiicai in order to reduce the cost <if jtroductieai, ftii ec<'nomical prodnc- 
■i!:ckl early marketinj^ .ire as important factors i!) a'sm'ino jtrofit in l.>ee!- 
dvetirai as a promi'im; and 'table market. 

The 'iatn contained in Ihetables of this bulletin cive i>etr:l inform and; 
tiii' 'cbjeet. 

i Experiments in Few) ing tor BecI in Canada, i m itn.o n ,.r, 1 1 .\TK¥n-i.D,w . ii,. 

ii;,: !.■: lk*l in Albina; KC'iiU'ol llxpcnuunls .ii IV'ttiiri'*!! }‘jc;H'njr,ent.i! S'.e 
’■ ij; .\!j>cr!a frau in ea?-. it; t-,' (‘.niaj.i <■ .t :fi< ^ 

t ’.I ( no //if/iV.O ft V<> 5'p 1 - O t >t i.tw.i. Cttit.sn?' l !<' — H ^^c KlM.KAS', 

^ t'xjvcriii'.f'nts in Steer Uefriiiii; in Maait' Ivi ’ X Sumiivir>'-d lV>t' .A the Msveri- 

">•" 1 .] I-Viitn, nj.eeii-n, M.a\iicKa from i" I" 10 o.iti ('.ifw/ti /ONf-w;.*'- 

i , /•. ''« Jiff, riJ/.j/ /e./.VtH ,V . i •. pp. i-.'O on.r.ei, e..’', 

ihe reMilts of the work <lou<' in feed in.: f‘n' beef on tlie Fxpcriinent.il 
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Stations in Alberta and Manitoba are set forth in these Bulletins 
purpose of furnishing farmers, interested in this ])roblera, with data J, 
ing to conditions prevailing in these Provinces. The importance of fij J 
beef is emphasized, as the results indicate that operating under avtia, 
fami conditions the selling of half-finished animals fails to realizo thelar, 
possible profits In the southeastern limits of the province of AlU rta. Cn 
ever, where young stock can be advantageously produced, natural 
tions are such that the growing of finishing feeds is inadvisable, 
growers in these districts should sell their grown but unfinislied stetrs. 
the fanner in the districts better suitetl to grain or alfalfa groww^.to] 
finished finally for market. 

The results also indicate that the necessary initial investnu nt t'lgr 
\dde suitable foniis of shelter is relatively small. The financing of 
undertiikiiigs as far as the purchase of steers isconcerned. isfacilitatL-dU t 
banks, \vhich view such investments with much more favour than ffjrnicjiy, 

I. -- The following deductions were made at Lacombe Stati(»n. AlUrt 
i) Three-yearndd steers s<.‘em bidter adapted to strai.ght wlu-at i-t 
ing than are two -year-obl steers. 

i) I'roni the results of the six years’ work it is e\‘ident that low 
graitLS may lx- made to bring the producer a higher ]>rice jxr budicl 
through steers than will high-grade grains sold through the eUv;it<ir-. 

]) Hav. grot.*!! feed, and straw may lx* profitably fed at home. 

-|} Prom ex]x*Tinitntal work conducted with grain plots at bac.niiij 
Station, a valuation cf the manure luoduced through feeding cattK 
]M?r ton applied is warranted. The fertile soil of the western prairiv'-’A;* 
not retain its fertility indefinitely without a return of at least a pTii!':. ? 
the constituents drawn from it in the production of crojis. 

5) It if not necessary to provide an elalM>rate equi]mienl ninr VrN 
be* able to undertake the satisfactory feeding of steers for the 
beef in this climate. 

b) From the figures submitterl it would aj)|K’ar wist* lor the b:., - 
to be a feeder also and market his prfxhrct in tinislied condition 

7) The increased detuand an<l lugher ]>riee paid for In-el s.ru: 
theaiitnmTiha.s resulted in higher ])rices for stockers. It is not likeU i 
wide a spread w’ill obtain in future bet we'e*nst«K*ker cattle in the autiurai,.: 
Ix'ef cattle in the spring, as wa.s the case during the early years of fc" 
mental feeding. 

S) That the [nirchase of stocker cattle in the spring to make r.H- 
otlierwist* waste ])astnre is likely to prove a profitable umlertakinu. 

The re>ults «)f the Lethbridge Station. Allx rta, showed that.chi-- 
the alfalfa fed in the test.s $rj jK*r ton, a net profit has Ixen 'h^wn 
year. The average gain ])er day ]>er animal was not great during thv.-: 
winter on account of the light grain ration adopted, in view <'t t:i> > 
that the average farmer has an excess of alfalfa as eomjiared to the 
of grain h>r feeding purposes. 

In the first winter tlie* average daily grain iatij>n was ihs ' 
the daily gain wa.s T.77 lbs. In the ‘xx'ond w'inter tlic avenc' 



! u:is 7 4 was 1.55 U)s. i>er dav. In the 

fd winter the average grain fed was 5,7 lbs. ])er day and the average 
5j vsas from these tests it would seem 

^ jt wf'ul^l Hot ])a> the farmer to feed less than 6 llis. ]>er day for the 
ire hv<ling ])eiiod, and if at all |K»ssihle lu should arrange to feeil an 
[(ru^e of l^tv^een and t) lbs, Ihe stei-rs should lx- startetl with a 
small allowance, say 2 lbs. a dav, and kept at this’ amcuiit til! all 
jentnt; a'eiistoiiied to tatiiig it, then increased graduallv. Por the last three 
i;,;,- weeks of the feetling period they should U* iiu reast-d to u or 14 
„i^hIs Llail>-. Hay of the best quality should Ix^ reserved to feed during 
jieriod. 

II, the nKJsl imixutaiU eouclusions from the exixriments e<.n- 
^cud at the iirandon ICxperinientat Farm, Manitoba, may lx- briefly 
fjirt’''*'*'*' as follioss! 

1) Steer fcx-ding may lx protitably carried on in Maiiit(jba. 

ji (;.K»d results can )x: obtained with no other feeds than straw and 

p llie addition of snccnleut tcxsl such as roots or eusilagi' impro- 

- -d rat ic 'll. 

]i llav and oat s)iea\es are very iwaul and gi\'e larger gain< tliaii 

5) AUalla and corn are esptxdally valuableon :a\(.»uiit of t heir fetsling 
!i!C com t lined with huge yie!(is, 

o! Metwei'U two am! threr years a])jK ar- to m- the best age at which 
fatten. 

-I Oaiy steers of ,g(M;d Ixef t>']x sl,,,v,ld lx- usedt, 

.^i There shouldlx a mar.gin of at leaM i cents |«.-r lb, between 

y;:i;' .aal selling jirices in order to in. ike a pj'ifit. 

u) Meers led hwiso in a Ixix st.il! <io Ixtter than when tied. 

Oe l^ehoruitig gives little or no setback aiitl make'- loos.' fec'ding 
vtr.;ibh'. 

11 j Steers may lx* fattened sHi. ce''S[uUy outdoors inw iiitei in Mani- 
a i: '^lultcii.f i from lire wind. 

ijt Steers fed in a stable will make greater gain'; than when ltd out- 
Ts I'l't ]irobably not sutheiem to pay for an exixntsive stable, 
l.V Loars*;' grains, whether oats, barley 01 low-grade wheat, can be 
ikvti'd itiore profitably through stivis than through the eho atoi. 

tp. ihe fanner who raiM'S a g(C)d st'-er and '^clb Idni thin or liaif- 
usually looses the best p.irt of the or'dit. 

• The Bv Products of Uie Decortication of Rice (*‘ pula vergine”)m the Feed- 
ing of Working Oxen ; Experiments in Italy. - I’meccut. .vsnixio, in u c:o:a.» 

y ■■■'oo.i. ipte pg t-'S-n'. ’lUy ;)-.\nirnst i«. e.ii: 

riiis jiapcr deals with experiments carried out in connection with the 
Veterinary Cor]»s at Milan at the Zo(^techuical Institute of the Milan 
■ii High fsclpHi] (d Agriculture, Ixc.ius^ of the gmHl resuks obtained. 



CATTKK 


l^SS 

by Prof. RknzO (iiuuANi in the use of the by-products 
ticatlon of rice for feeding dairy cows (i). 

The ex])erinie!its were undertaken to deterniine : 

I j The iiinuiint of h'ly tn bo rt'iil.iceU by i U). of tlic&c 

ralioii of Uraiitihl oxen , '* 

:) The luethixls «'l prcAerviu^ ami OUtribuliiii; tills ftKxl ; 

4 ) Us iiilUu-m»o on the health, wfieht ami wurkiut’ cap.a’ily '>f lhoexjR'nnin>|-,| . 
I ! The cconoiiiie ntvanlaL-es to Lk? yunoil by u>4inv; these by-pr«Hhiel s in ihr j,Vi, , , 

Twenty draught-oxen of the Seluvyz, Potfolia, Dutch, Ibvsei;. ^ 
Hergaino brt*eds, were used for the exi>eriinent. 

During the preparatory jKTiod of 15 days (from tlic 15th. to the jo; 
Xovcjnber, U|i 0 ) the following ration was given : 37 lbs, of aHaiut.- 
aiid clover mixed in the ratio of tj ; i re-[)cctively and .j \ ^ lbs, <,[ 
quality wheat straw. The coiiqxisition t>f this ration is shown in 

T.^in.i-: 1 . - Conipo^ilion of the ration itivcti durinf^ 
the preparutory period. 


Di^tible substancta 
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The " pula wr.eiue" ns<v} in tile eX]K.Tinu iit was guarantt-ed toi 
a total of jq nitrogcTi and fat , it was free from the awns and Haalli.l;’; 
li’ ground ]>r ui w iiich are found in more or less large tiiiantitii > in lil-Tv 
qualities of " pula vergine 

In order to ascertain the quantity of hay to be replace<l bv i 
“ pula vergine tlie two fixals were analysc’d and their starcli v.ih’.t .' a 
termiru‘d. The results arc given in Table II. 

T.abi.B 11 . — ( hcinieal L>jni position and 'durch raine 
1)1 hiv and pula verie^inc'." 
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K. Jaiiihoy i-.i:, N<>. a 

. ; R. .\tlgiot I 51 Na 71'. 
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la vergtiie ", therefore, 

rejilaces 


: .y.oJS 4 


f !''iIV . 


)nllKf 

. ,,,• u,\iA ri%W 


:)J iull IO(hi vultu 

Ih'. t>l b:iy» KMiiui figures, twice its \veij;ht. 

lYmiitlie jotb. November to the ^n<i. I)eceinl)er, u]>toOU Ibs.of Iniy were 
l^villy rei'hiced by half its weiKht of jnila wr^ine"; from tlie 2nd. De- 
lvrini'>l"the3rd. January 1917. ;;on)s. of bay - ^^Wys. of • imla" 
1^ 1],.;. ot wheat straw, were given, and from the tth. January to the 
iVltniary; lf>s. of hay 4 ^ 4 lbs. of ' pula " • .} ]'> ll)s. cf wheat 

w. ]er head per day. 

XIk' roan iuiniediatels ale the "pula" greedily, :in<l no trouble was 
in the ^tate of their healtli. Their weight varied slightly in both 
iir^. «.ni the whole they slaiwed, during the exiKrrimental iK'n<Kl juo- 
Ivsteakiug, a slight iiuTeast' of rug lbs. The inchision of ' jjula" in 
ijitinn lias ni> detrimental influence on the working capacity. 

With the present price of 5s. S/. per cwt fixed for ' pula vergine 
K-ik-cree of the Util. NovtmlKT, loKu by the Home < Htice and I tepart- 
;t 'll Agriculture, and of 4s. S.L jx-r rwt. for hay (repuisition price), if 
rt 1! '■ pula ’’ is given in ydace of g cwt. of hay, there is a saving of (|.9. 
>i. -;s. S/. 

T'k- author ]Ktints out that, contr.uy to I'rot tiin.i.^xis exixrkiice 
b'htiry cows, none of the oxen fed with '• i-ula’* Mif'erc<i from coughing. 

due to the fact that, in the latter case, the " p-uia ' used 
I O'lnTileteiv frtv from awns aiul '^ea!< s. whereas the c< ws had been 
\vU!i 1st. and -’nd. tiuality pula '* containing tomiello " and “ tii- 
t!'*’ '1; with minute scales and awns, which, lodging in the mucous 
rihi.uie. had probablv caused tits of coughing. 


■ :lo .il riei- inrhi-ifs iIk i *',erali' : 

liullinu: ij : i) ivilKhin-. Th.- Ikst .eniclout 

, f.rvs ihe piU.ly from UuM iiml loe.ien m.uu-r, Th.' sct.-nU irc.s !hr ri.e tT^mi 
:u:v..,s oi hulk, liy mr.ms uf a hulU r, TIk- thiol n|vr,Ui.-n terouxes the br.ui evil ; fur 
lUhiT .1 linm nrl i»r vx-urliiu’ ome use 1, .ni-l ihe lire '.M^seU Ihouuh it x "r 
krm siltcf imU f.mncU Ixlueen each pr.KVjiS The puMlucl thus obUimcii 

The f.mrlh oi>er.ai<.ii >xuUhMs the eteumerciel liee to l<»iig ami cnitlc 
bu.: !)> m-xinsf it, Urop by >lr*'j>, with !;ne.o*!<*m!os ^il Thi'i civc? “ o.imolino jut, 
ih'.; is c»>utinueil uml swial tntnt'’lii’el'> u-xi-'t ‘ahjotsi,’. t.iU. etc js'li^hol ria. 

b-hr<Khvt!^ obtiiijuHlfrom the *i>reiMr.Uio5iof Tiro ire: k ‘■lolhi” or “ 

.'i"'hhfit tifrivativcs, '* r\i^ Iv’* t, j *' touilelh* ' .uiU tuuu'tlo . jiU7.Xii er.uti 

T!<iTri ' -r'-pisUnn ••; .(} "pula ’. " I. Ula vv^ast entirely of the ulumes ol the aro.U: 
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934 * Fertility and Age to the Domestic Fowl - Reaku, Raymond, in Uk h<Hi, 

thf Naiiomti Academy 0/ Sciences 0/ the United S^Mes cd America, Vt>l. x,, ^ 

■\>6. \V iishington, D. C,, May, 

>Urshaix (i), Pearl (2) and King {3) have already i^lunvti 
large number of different matnnuils fertility varies in a definiii^ \va\- ■ 
the age of the animal. l/)w at the beginning of sexual life, fertility 
till a imiximiim is reached, when it begins to decease till, at a cs rtiii/^ 
total vSterility is attained. Marshall considered the domestic fo\vi 
the same sort (>f change, basing his opinion on statistics which 
proved to be inadequate. Recently the author has again 
question, on the basis of I ii} matings of barred Plymouth 
during a period of g years. 

The author detines fertility as the total net reproductive c.ij.^rjty 
])airs of organisms, male and female, as indicated by their abilitv 
viable offspring. To measure this he used an index A7 whieij 
the percentage of viable offspring ]>nxlnced from n partii'nlar 
compared with the maximum number jihysiologicalh* ])ossibK (lv;r:i!;' 
time the mating last'. With this he drew nj) the formula 

R I ~ 100 r : !\m 

ill which C is the number of chickens ]jrt)duced from a mating aK iH-ivc 
the end c)f the third week after hatching, and Ltn tlie total mn!ih, r 1 1 
from the day when the mating starte<l till the day when the lu^t egc W; 
its incubation. 

This index would Ir* ics> i. e., maximum fecundity wenl-! |>i. ,,g, 
ed. if. daring mating, llie hen lai<l one egg each day. if each < i t: 
were fertile, and if each embryo hatched and lived thrt.r Wirk-* 

'I'he following results were obtained ; 

Wcii’htt'd iivcrLi-^i’ rcprodmiivt' {nJices for wiaAi nj spuinij c; 
tmitt J U'ith /V«uj/es of all (V^c’ 5 . 

Ag-- Kt 

Male. I year . r.’.’xo 

i ye.ir:> 

• ^ ytMTS . . . '(Js 

«h-n eisirseiv tiulle-L ihi^ l>eet.:iK> " riK, hut i,t ” yr<«UKt, .<tt< r la 

is s<;fter aii'i .-e-s e.isily rcmynivihle, is loeU ehjetl>' to afhilterntc «lveat ht e: ‘ ^ r... 

itigaijU igc ihrftiv::h a 'loiilile ^ieve, '*e']!a”, “ tiwlella " amt “ Cumt-ic 

Tli<‘ first <.<f XhvSrt} resenilik-s .i line bran anU ajip:- irs to In- fnniiesl f n!;''U'< '..il s-.s 
oUhsn’.'.H .mns ; thi- seconU, on the contrar\-. is like {l<iur I‘uinrU'r ’ i!'\ 
rertiin .imotint of minernl -lust "I'uim tto" ami '' totiUdlo " are ttiixi ! aith tb 
The " mtzzi\ yraria” is coinp-fScT of siUiUl <.r broken irrahi : the “ i jsin.i ” .*! i* -’.” 
frai^ientsoi eriun ” Ihila” is the rcsitlucleft front the succt'^sivc jus^ityesof th- n-t 
the ret'! t>r ixsirling com- at the»;x{icnM.' >>1 thtt leiftinient anU the yernt of the -'o*;;-.- 
Renzo (jiCLLASi, l’'sperieii.«c suU'tisu rldla jmla rise mine .Uiinento d' !!- •> < lu • - ' 

J.a Cl mica Wienrutria, Year X[,, N" rt, pp pp j i.' ‘■- 

July i« ami July ;jO-.Vu)<ust i <, r‘>i:i, ’ 

;i- M.vrshnll, F. N. The ctf L^mdon. i n- 

tT;.ARr., K . :Sor«o', New York, .V. S.. Vol. ^7, pp out ■ 1^-’ 

(V) Kino, If 1 ).. Recori, I'hi'a'IcIpbi.i, \'ol. If, i>p I'O • b^' ' 
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mragt feproduciive indices for females of specified ages 
mated with males of all ages. 

A«e Averife Rl, 

I’cnialc, J year 12,70^ 

» 3 ywirs 11.6A0 

» 1 years lo.rj: 

TIh'^' fi^'urcs show that fortiUty, as incasuieil by thu iiiHex, decreases 
j ud\-:ncnig age in iK.th sexes, but more rapidly m the male than in 

ffin.ilc. 

W'ei^hled average reproductive indices for 7natings of individuals 
of sped fed combined ages. 

wl'iwt ages of Individual# 


Wien niat«l Otic? Average R, i, 

: vcirs 7 ')<> 

^ I ’ 11,121 

i ' 113 ii.ri'i 


^ ' 13 

u ef dll billed age of 4 years the ca^es were trxi few to give definite 
lie rp to that age the figures show a great drop in reproductive a- 
V when jiassing from a combiiicMi age of two years to one of three yeais, 

, ill passing from tliree to four years, there is little change, but that there 
n.itik-r large drop when passing from a coinbiiK*d age of four years to 
of five years. 

These results show that the law of feitiliti’ which h:LS Ixvn found to 
i foi niamniLds does not a]>ply to fowls, which show a >teady and pro- 
d\v liecline in fertility after the first br-t^tMling M^ason. 

The Feeding of Poultry, ■ - rh( j unufi o;, a .t-j d xniv. no. ?, 

j.;-. O'.-i e. l.nn'imi. May. i'?t“ 

In viiw of the necessity of reserving as mucli grain a- j)oj,silile for human 
•niiiplim it is nccess,iry I > ascertain whether ]xmltry keeping increases 
■icTf.iHfs the national fiMul supply. In order to solve tlii? question the 
-idrnt of Hk- Ikiar^l of Agriculture call- tiie attention of twmltry ki'tpers 
he tnllowing fads. 

(>:i .in average, an iS mniilhsold ])nllet has eaten loulb-.corn aivl meal, 
i’teii eijuivalent in other hxMlstufl', it hasl.ud iSo eggs, and. when killed, 
du. alfnit 4 lbs, The flr>' tnbble bum an PxhI containeti in its oar- 
.'iiul in the eggs it has laid is about (> K, lbs., so that is has eaten alxmt 
of c«>ru and meal, itr llieir equivalent, per t lb. of human tixulstuff 
laced, Therefore, if the grain and meal eaten by the ben arefi" forhu- 
1 pt (111 tr}'- keeping n.aluct“S the national food -u])ply. On the other 

T if the pullet is fetl tui se'raps. ivastc.tail crirn, or other materials unfit 
hmiiin e«tn-nniption. the national food supply is increascHl. 
h this Ust be ajjplieil to other animals, the pig is found to be a more 
"'tisical source <d finul The following sugg;.‘Sli"ns ate, therefore, made 

wnltrykeepers. 


5 
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1) Poultry pluuiUl Iw ktpt in small numbers only, so th(.v 
be fetl exclusively on scraps or other material unfit for human fond ^ 

2) When the quantity of such food available is sufficient 
pig. the pig should be preferred to poultry. 

3) At the end of the laying season the numl>er of hens kqd 
reducetl, and the numbt^r of jxmltry kept for fattening restrieU-d 
amount of material unfit for human consumption available for hedin^tL 

Qth - Partheiu^nasis in the Silkworm UU — i^bcailloh, a,, in ('nmpt,, 

Sianc^s dt VAcadhnic dts Scientca, Vo{, 165, X<». a, pp. I’aris, fniv . 

In 191b and 1917 the author continutxl the studies, undertaken in 
and 1915. on the imj’ortance of the change in colour which occurs nonn] 
in certmn unfertilised eggs cf Hombyx niori, imd on the forniatitui, imij 
species, of larvae of parthenogenetic origin. 

The unfertilised eggs used were taken from 130 females of the saj 
univoltine breed as those of the previous experiments. There weu- 
26000 eggs in all, each moth laying an average of 200. 

The res’ilts were as follows : 

a) After remaining pale yellow for same days, like fortili^trtl 
the unfertilised eggs break up into two groiqv ; i) thoSe which 
incomplete and abnormal segmentation, which keep their colour andi 
generate, and 2) .those which continue to develc]) iUid ix‘cmne either co 
pietely or partly pink or reddish, acci>rding to the degree of de\('lo].r'rt 
reached. 

b) The eggs of the 2ml, group again subdivide into two ern^rj? 

i) those which degenerate, and 2) those which continue to develuj.. 

c) These, in their turn, become slate grey ; 1) some degeuerale an 

j) others give rise to larvae which may lx* seen if the eges arc ujene 

d) Finally, these last again subdivide into twi) groups : i) thnse m 
larvae die in the egg, and 2) those which hatch and give liviiii: l.irvac, 

In his experiments the author noticed that numerous larvae .liei: 
the egg, in many cases 12 to 20 of the total number laid. 

Eight live larvae were obtained from a total mimlxr of 20 k 
at one time ; of these eight, four were bred without difficult \'. 

The preservation of unfertilised eggs is more difficult than hliat oi tt 
tilised eggs. By improving the methods of preservation it would pr 
sumably, be possible to obtain a larger niimlx'r of larvae utiitjtev 
normal life. 

937 - The Best Silkworm Hybrids ol the Pint Genention. — Huiidtn .l- r ! j.* 

fi^ricicolf du Jafxm (abstract from the di /'/fisfUwf d.: 

Year 2 , N'o, 10 , pp, 4-5. Tokyo, May ist, 1917 

This bulletin assert, without giving any reas^)n why. that tlu h}''' 
of the first generation arc really strong. 

The following table, compiled from the results of many cxp»nint^ 
shows which are the best hybrids. 




11' See: K., lurf*. N'o. 4:^7 
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The btixMling i)f the hybrids of the first generation is usually shorter 
n that of all, or nearly all, the original breeds. In this res]X‘tt there is 
V little difference between the hybrids of the first Sim>-Ja])anese and Si* 
iiiiropean hybrids and the original Chinese brwis, but when cjinipared 
h (tiler breeds, the time required is |xrceptibly shoitcT. 

The mortality during breeding is rather lt*ss (from 10 to 15 %) for the 
brills of the first generatuni than for all the original breetls. 

The projx>rtion of double cfx'oons is rather larger (exeej)t for the Lu- 
)o-Kiir<>]xans) in the hybrids of the first generation than in all the ori- 
lal breeds. It is highest in the Sino- J apauese hybrids. 

The Thread is longer in hybrids of the first generation than in all the 
ifirud brc.'eds. 

The "^ilk from hybrids of the first generation seeius much richer and 
i:aily firmer than that of the original brtxds. There is ^•er>' little diSer- 
cu iii the quality of the silk of Sino- Japanese anrl Japano* European hy- 
idsaiid that of the original Japanese biKsis, In the Sino-Kuropean hy- 
iils Iho quality is slightly higher than that of the Ivinqxan breeds only, 
ureas that of the Japano-Jajianest'. vSino-Chinese and Kurojxi'Hurojxnn 
•Imib difitrs but very slightly from that of the original breeds. 

Some of the hybrids of the first generation when crossed show varia* 
y.is. bat these are only very slight. 

The Si no- European hybrids of the first generation give the Ixst re- 
Its from every t>oint of view. The Sino* Japanese are inferior to them 
nt. where white coco<>ns are omcenu^^l, are usually su|xri(^r to the native 
trt‘-ls. 
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938 The Biology of the Spawning MifniUontrf Shad (i</oMspp,)“Kouu,i,,^^ 

Cotnpies rokius dts Stances dt la Sodeie dt Biuk>)’ie, Vot. LXXX, No. 15^ p,, ’ 

Paris, July 101 7- ^ 

Commenting on Prof. Bounhioi/s paper on the spawning 
of Alo$a iinia Cuv. of the Algerian Coast (i), the author states that ciaj; 
observations made during the txjurse of his studies show that, alsniut], 
case of French river shad {Alosa edosa and A.jinta Cuv). the spawning^ 
giation seems to be determined by a respiratory tropism ; owing to their lesn 
ratory needs the fish go where the oxygen content is highest. 

If, on the w’hole, this determinism is in ugreemeut with that of otli, 
river spawmcis, yet it differs from it in many details to w'hich the 
draws attention. 

v39 - Cara]at Ineubator for Hatching Trout Fry, — <'.eroil, h , in La Vu a-n-kcn 

taU\ Y«\J 7, No. 35. pp. 151-151. P;iris, September 1, 1017. 

The author desc-ribes an incubator, called " Le Piscicultcur ”, iuwjut 
by M. Carajat, and gives an accotmt of the excellent results which fev 
b^n obtained with it. 

The apparatus consists of small hexagonal tubes. 30 to 40 mni loni 
joined together in groups of 500 or 1000. Rich of these tulx-s has u hia® 
ter of 6 mm., just a convenient size for taking one trout egg. The tube 
open at both ends. 

The group of similar small tulx-s or cells forms a frame Testmblin;: 
honeyamib . These frames are made of varnished cardboard, ii lisa 
ine.xpensive, resistant material which docs not lose its shape in waUr. 

Two op])osite walls of the hexagonal cell airve out so as to f<»niitv 
buttresses, which partially close the cell, by dividing it into twu iiiKt|'da 
cavities communicating one with the other. One of these cavitio 7 n® 
high, and the other, which occupies the rest of the cell, 28 to 30 iinu. his'li 

To fill the incubator the frame is ])lace<l flat with the cavities ou t-pi 
and the eggs spread over the surface. One egg fails into each cell. 

The two sides of tile frame are then closed by means of a bras- nA 
with apertures of about i luni. These nets are fixed on to '{he fniiiu nit: 
h metal catches. 

As the eggs arc in the small cavities near the net they can U- wittclieii 
during incubation. 

The incubator may he ]jut into any w'iitet so bnig as it i> vmti!.*: 
It should be placed edgeways, facing the current, if there is any. h tis 
current is too strong the incubatcjT lml^t be protected by wicker W''rk 'S 
some other arrangement for modifying the s]X‘ed of the water. 

When the apparatus is immersed, care must be taken to ascertain tlui 
np air-bubbles are left and that the eggs are w^ell in tlie water. As tlu r;;: 
are separate<l there is no danger of cf nit ami nation. 

The fry may be kept in the cells and thus prntccte<l from their i-iun'jc 
till they have reabs^>:lx*d their umbilical vcscicle. In this case the 


‘I 'i S<.v R , ^ 7, X >. t 
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jt in the hitK^ ca\Hties and it is not necessary to put the net over the side 
i^^.5j)onilinK to the siiuill cavities ; the narrow division is sufficient to pre- 
j^-e the hut, after hatching, it allows the fry to escape into the open 

atcJ. j t 

M, Carajat s incubator has been tested in various parts of France 
ider the luost diverse conditions, and has always given excellent results, 
i-jt'ld obtained varied between 93 and 99 %. 


( FARM EXGIXKJvRING. 

0 Machine Cultivation Trials at Mettray, France. — sacmeb, hknri, in journal 

Vcnr Hi, Nu, 1 5, pp. U.'iiis, July ;o, Ha;. 

According to the Ministeria! ileeree, the Trials at Mcttray (Indre-et- 
,iit) were solely to concern machines for cultivation of vines and plants 
^ lines. 

! Xinc machines were entered, but only two took part in the trials, the 
tiiall 10 H. V. Avery from the firm of Filter of Paris, and the T2 H. P. 
lisviilley from Messrs. JouHKT and Blain-Mistai. rd Paris, machines 
lua'iy noticed at previous trials. 

The chief liifficiilty in cultivating vine*' by tractors lies in the distance 
etwicntiu* lines : their breadth leqnires a fair width ; in vines planted close 
Dgellnr they are either unable to enter, or' they damage the branches and 
nit';. 

At Mettray. the two tractors could only cultivate when a breadth of 
hrt was avidlable k-tween the vines. In this case, the Misvalley tractor 
a fj-tiiie cultivator 173 yards in 5 minutes, while the small Aver>’ 
m\(l a 1 2 spring-tine harrow the Siime distance in 4 minutes. For both 
lachines, turning at the end of the line reepnred 30 seconds. 

Tri;ils with plants in lines wvre carried ( ait on hoeing mangels. |X)tatoes, 
k-aii,';. and maize {fr)i forage). 

The inaig^el field was 379 yards long, tlie disLince betwwii the rows 
eiii^ >S ins. The Misvalley. towing a Massi:y- II arris O-tine cultivator 
.'irking 2 mws at onc-e, cross<>d the field in 14 minutes; the Avery with 2 
liN'ET lines required 13 min. 20 stvs. For Ik .th machines turning required 
0 s..c<m<ls. 

Ihc ]K)tato field was 41^ yards long, wiib an S slope; the distance 
i'Uwvii the TOWS was 31 ins. Misvalh y ascended the whole slojiein 2 miii, 13 
as., (h-scendiiig in 2 mimites ; the small Avery wauit nj) in from 2 miu.'^. 
r ws. to 2 mins. 48 six's., descending in 2 min. 10 secs, to 2 mins. 

^ xcs. The' time ik copied b\ turning was 13 secs, for the former and 
- ff'i the laitt'r. 

Ihe k-an fiebl was 130 yards long, with a 20'^’,, slojv over a length 
' y-irds ; the rows were 29 inches apart. Misvalley required 4111111. 

) to 4 min, tQ mount tile slope, tlescemlingin 3 min. 8 secs, 

lidc turning required 24 sixs. Tlie small Avery mounted in 5 min. 
'VC';.. riming down in 3 mins,, and turning in 30 seconds. 


.AUaiCCLTURAt. 

M.ACmS*URY 

■AMD 
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Inuring these triiiis the General Agricultural Ominuttee mui j 
growers’ Association of Indre-et>Loire organised trials for special vnitv 1 
hofc^s. tlm'e machines taking part. Machines are wanted which wilf J 
rate between the vines tH:onouiically and automaticiilly ; it seems udit? j 
aim. as the vine must not be ilamaged. Tlie vineyard-hoes wert- t-twHU 
tractors, which moved forward onh* slowly. "'1 

941 - The Moline-F»rm Traewr. — i. // Ji Kmiointn:, Year 7. n., , | 

! 50, : lU'- Vercclli, May miT. -'ll, / tt^K<<v<(ti;, V-'I. CIV, .Vo, , ! '■ 

I.oinion, Ji, ^ 

The Moi.ixi: tractor is designed so that it can either serve as ,i 
rtr as a luotoqdough, motorharvester. etc., the latter com]>inati..ih i,/." 
obtained h\’ ('hanginc the back wheels. 



Moi.tsr I , r Tt icliir 


The tr:‘ctoT has two driving wliects in front {<itamcter 51 iie wit'v. 
in. tyres), fitted with >trakes to give a grij- (ni the ground. One nf 
wheels may Ik* adjusted •-,(( tk l it can ran in the furrow and vet m iint/.i!i:h; 
machine horizontal. 

The traitor has 2 ftyijKived horizontal cylimlers, giving 10 t' i: KF 
on the Ix'lt. It drives tlirongh glaring ami a dilTerential ; there < !k Svv- 
forwjiTcl and tine reverse, Tlie gear box is pi acini with the 
Ixlweeti the dri\'ing wheels. 

Tlie driver always ritleson the implement and not on the traet'-r, 
all the contrtils of Ixth motor and implements ready bt liand. Tin- hU; 
tension rnagn''.to. the radiator with tan, the petrol tank. etc., aiv all 
Ix-twen the 2 driving vvlu*!*^. 

Set up as a tractor with the two back-whex'is {diameter 23 ins. wallli Ji-- 
the nvnhinc weighs 2S cut; the rwcrall width is 4 ft. 0 ins. rn-i e 


AORlCin/ri'KAl. MAtHlNKKV AXJ> JMl'LKMKNTS 


, •' plough hMlm an- jirovided. It is ea.siJy coiitroUed and 

la'ai'ptl' of 10 ios. 

traotor is at present jxung tested at the lixperiiuental Station for 
•e^rowinii VetcelH, lUly. 

■ .pie Crawley Agrimotor, - rke ffuHtmrtu a.^i ^),uhin,)v iir,uw, v<.i. Vi, x<- .vjs 

' , liB- -■ howkm August i, 1-117. 

'tliis !!H>toT plough ( 1 ) is easily converted' into a tractor for pulling a 
tivator. binder, mower, or other agricultural machine. 

jJ is iiriveii by a four-cylinder vertical i>etrol engine capable of de- 
I in, •<) 1>. h. p. at {> 00 ^ re\'olutions \k-y minute. The lop half of the 
ink nisc- carries the whole of the niecdianism of the eugiiu', whilst the 
biilf constitutes an oil well. FJeelrie ignition is jirovided by a 



CK\wia:v A.',;! iniobT. 

^h-tfudr.n l)i\ic magneto of a new type Twosjt^rds forward and a re- 
Ei'f' .i!e ^ino'ided, Gear flrive is ctipfloved throiighiMit, no kTiaius l:>eing 
kd The main gear wheels, which .ire of a east-stti.‘l allo> . are Ixtltcd to 
k u.iveHiiig wlieed hubs and driven b>' hardened ^teel [)itiions sliding 
iica.'teiiatnl shafts, thus giving an iniU'}andent flri^ c to either travelling 

hri 

Slienug is effected by means of a hand whtrl o]H.‘rating a raek and pi- 
ii'ii. the jKitcnt IcK'king-st earing gear ciniihn't^l making the machine seU- 
xeTiiii; nil the straight, whilst the luruiug is accompli shal by engine 
i’^wf AH the otK'iating levers arc conveniently arranged in a compact 
et >ta‘l gate fixcnl at the rear ■»( the inachme. and within easy reach of 
K* ilrivi i’s ra-at. 


: IN'l !!'i\vinn is c.\tr.icU*<l !f"!» ” N^U’S Uc C»!tnn \ti\.fnii*tK " Wi iuht n>. la-tiirlh 
O'O > li'ihrs, lircinUh 1* ftvt i hub, hcisjbt s hs t iiuhcs. I nm-jUne uIkvIs: hreaiUh ^ 
'■'h-s. >!i imiirr j U'l-t ; T»':ir wIk'.’I; 1 iachis. 'tLuiu tir i icut I'riiT: £ i-.s. u-t, lias txeii 

Clu-hn^inri! ami CambTiiluv l^i Chm-vv\c, a f'ukuii 

(ix.) 
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It is claimed that wth this agrimotor an acre of average 
ploughed in 3 hours on a petrol consumption of 2 gallons, and 
of the furrow can be altered as desired. ^ 

This machine is made by the Crawley Agrimotor Co., Saffron \\ 1 
Essex. 


943 - The Sehienker Motorplough. — lan^iwi/ts^haHUckc . 

60 amj bj, pp. 4J7 ami ^35, 3 tiga. Vicmia, July 28 ami August r.iyi;. 

The new niotorploiigh invented by an Austrian, Dr. ScH^yp 
lyinz, and tested on June 9, 1917 before the Royal Agricultural S(K'j+v 
Austria, presents a quite new system. 

The niotorploiigh can also l)e user! as a tnu-tor for agricultural nt^cj,; 
and waggons or for driving a thresher. 



S''Hi.KNKK« Motorpluuuh. 

Its chief ]«)ints arc : 

Weicht very T».\M.-r{ii| ; U-nyih 15 jt , h^L'ht - > 't p-h. 

even iuiiny work, ubilt the ploti2h ,)rp lifU'<! up hy mr.ins 'if thv cU2ij:<' ; .is wi* i- 

.'iiljustablv : jtloiiyh KmIIcs r.ru.irii«, lal< r.Uly. lU i" the ivar .-Tsvi-u 'lo - ro? 

entfiue foiuiilt’triy iimlrt rontroj; siviiiva sti jis {ms'iiblf ; osje {h.t>ou rou.iu i ■' C! 
troJ this nu’chine ; Uiriiri in .1 'unsdl .irv i ; simple cotsi^inu ti. n ; PrivitiL’ whivl/Ur: 

front o! I lie pli ui^h , easily emuer libit to othi-r airrii 11 Mural uses, etc. 

The Schlenker inotoridoiigh, rcproducetl in the ab<n*c ligttrv, is 1;: 
by the “ Motor - nnd MotorpAnggesclIschaft " of binz, Austria. 

941 - Patent Stone, Sand and Asphalt Distributing Machines. f-r^ *vt « v* 

htcurJ, Vol, 7i;, x<,. I, j)|) r-H-tv-’. New-YorC, July :(», 1 ,i;' 

To reduce to a niiniiuuni the labour requirt d for road c'bistrw'i 
A. Johnson, division engint^'r of the Massachusetts State MigliwayiViHo 
sion, has patented a mechanical stone and gravel s-|m-ader. toworkiitc-tr. 
nation with a bitumen - s]>raying truck. 
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construction and o|)eTatioii the new niachine is exactly similar to 
* nure spreader in general use, indeed, experiments with a manure sprea- 
spreading snuill stones suggested the use of the stronger machine 

Simultaneous HarvMting and BreaWng-up of Stubble with a Tractor. - kin- 
’ ‘s M In BuiUlin dc /n d' F.neoura-^enteni pout I'lnduttnc !^atumaU, V^A. 

V PP. S'M'S')". ■! Mayjmic, 1917. 

to carry out harvesting andbreaking-upof stubble simultaneously with 
'nr the harv'ester may be placed either in front or behind of the cul- 
’Tr • ill the first case, the cultivator should be placed on the side oppo* 
cVntiiat of the harvester ; in the second, it can be attache^! in the mid-line. 

'Hie writer iissumes that the har- 
^ttr-biiider has a knife blade either 
n ft- long, and that the cultivator 
either 6 ft. wide with 13 tines o: 

][. ft. wide with 17 tines. A knife 
aL 5 ft. long muy’be iLSed. Fig. 1 
the arrangement of a cultivator 
id a haT\'ester-binder both cx)upled to 
draw-bar ej drawn at r by the tractor 
; the cultivator C uny be attached 
l^whiletbehaiA'cster M cutting tlu* 

Rip R is attached at a. 

A space b is left between tlu* wheel 
I the cultivator C and the |)ole a of the 
tr\estei of at least 20 inches. s<> that 
lit niinhuuni length ef is equal to 
ait the wddth d of the cultivator plus 
[) ins. For a 13-tine cultivator ((>9 
Is broad and 83 ins. away from tile 
^ts of the wheels), t!ie length o.f q 
^dd lie 01 to 63 ins. With the ar- 
ingeiiunt in tig. i, tlu* iK>le is sufti- 
ici’.tlv long, and tuniing to the left l iii 1 11.0s r omputw 

t the headland would lx* awkward .» ailtivator .ui.i.s kisresur-tnivSei 

^ -1 to A intcl'T. 

rtrie a greater railin'^ required . 

\\Tien eoiuiling the tractor at 6 and placing the ^>ole a of tlie binder M 
ithv line of traction of the cultivator there is danger, given the dimen- 
i' n .f of tile machines, that the knife-blade would have to be r^sluced t(x) 
irc’n. _ • 1-4; 

the other hand. ompHug the binder to the cultivator-frame is ditli- 
beeausc the tines have to lx lifted for turning. 

Fig. J shows a plan for anipliug a harvester binder and cultivator to a 
However, as the binder-fratue is imt dc'signai for transmitting 
b tractive effort.^it must lx strengthenal by s|xxial parts auisistmg of 





i4(x> 
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iron bars held by stimips and so designed as to cansfi the dtiviiig-^jj^ 
the harvestin' to grip the ground. ^ 

In fig. 2, the han-ester-binder M, haivt*sting the ce^-al li ij, 
l)et\veeu y and y, is c'ouplod by a to the tractor T pnK'mling in thnS 
tion of the arrow /. The cultivator C, coupled by b and placed in tin- J 


line along a works in the space y' 
and y' for the passage of ^he tract 



- y'", leaving a distance / 

)r T on the following turn ; tht 
should be discharged outside the 
of the cultivator. The 
of the reiiper can begin to cut y, 
distance u of abotit 32 to 35 
the mid-line a. In working. 
to 12 inches of tiie knife blade ;;rc;y 
usetl ; so that, in reality, a hiiukrwii 
a 71 inch knife bar only eats ;) wi-j 
of 59 to 63 ins. Again, an Si 
knife bar only cuts a width ijfh 
75 

If the frame of the liaT\ i vUt- 1 )! 
der cannot be strengthened Ix-twc 
a and b, the cultivator-cfmiiiiriv 
should be moved a little to tin Idt ‘I 
increasing the width / ; iti ti!!.- % 
compensation is made for tlie rtd>t:i:ic 
caused by tlic dividing wln.d .s ufii 
harvester, but it should lx* i-.iu tk 
the cultivator does not fotil 
vt^. 

In calculating the total .vtr,', 
traction of a harvester bimlcr .a : 
ing to th<- Itirmula : 

/ r i- k Pm. 

whfcrt*;' ttni.tls the avcr.ii^i- iV'.i-i uai / : 

au't svt.rkine) rfsist.uue. ''hub :• 


Fig. 2, - Plan for couplitiK 
.a h.irvester UmUr unU a cultiv.itnr 
to a tmeter. 


a\crii«f «if 37i Jb. Jtir alK' In traahiiK Jial 
for .ui >! imh inaihinc, ati<l alt .On- ; 
riatiMii for the iivures nnetttr^i, 

/ an t'.rjicrinicitl.a aH'ltU'ieiit , vUi'a.;- 


Ihf average 6;. with 4 % mrialion ruuirlint: v<» tht,' tyix: ■>{ m. vhini:. 
P = the wciijht of the crop iti 11)s jn^r sq, ft, 

>n the length of the knife Nir acOuJK useU, 


an average total resistance of 561 to 574 lbs. is obtained for macliuio 
ing a 61 in. knife -bar, and 642 to 656 ll». for machines with an m at k 
bar. the figures referring to hea\'y crops of wheat (J3.3^imp. bush, j-c* 
with a total weight of 20240 lbs., that is P - 0.19 lbs, iht sq. 
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ItiviitoT with 13 i^priiig tintrs working on dry stubble, at 2 to 3 ins. 
a tractive effort of 99 U^s.. a 17 tine cultivator requiting a 

f these figures to those for tin* liarvester-biinkT, \ve get the 
re total tractive effort required from the tractors under the al>ove 


shmH ^ average total tractive effort required from the tractor. 

i,i«u(r. Irtigth of knife l>ar ?i ins. in- 

\ numbcT of tines li i; 

. •) seidlh "f work "'s’- 


of knife **0 

; <.| tester binder., 
Miv<-' of cuUivafor. . . 


71 uis, ms. 

f>t; lbs fi^i lbs 


I'j'I lbs i' '»?ib', 


In ilk- th't eas<- (1550 lbs.) with a speed ol 43 ins. v>er st-coiid (alKn.t 2.5 
,soer li'kir) the average ]K.*wer of 10 H. P. is reciuired from the Iractf^r. 
iiK*an> the engine will develop ab<iut 20 H. P. 

\t the >aiue speed {2.5 miles per hour), the last case (i(/j 5 lbs) re 
msi’H. P. from an engine devcloinng 2b H. P. With the reserve 
kcraquind for slopes, etc., the writer thinks that the knife-bars dvm]'^ 
[vxcc^d 71 in., while the cuUivatfjrs shcuild not have moretibui l.) tine- 
iiis.) so as to use 25 H, P tractors. 

With 20 H. P. tractors, a harvester-biiKh r with a 59 inch !)ar inav 
ikid. the cultivator going twice over certain parts <if tlie work, 
n.miihing up stubble immediately after han-esting ha> tin* adv.inta- 
{'f lirnini'hing soil drainage wliile the ^lighte^t rain has a irsefu! eliixt 
iiitTifie.'tion. As disadvantage, carting the sheata.'S is more difiicnlt 
lii thing, however, when the advantage is taken into eon^^ideTation 

- Clover Seed Stripper. M r .-dao. navw, y.us /^a . 

IV N'.. }S,j> t W.i.shilJ^’tnii 1). C . May 1.17. 

.\ h'>int.inade device for gathering criinsm clover scc.si. which the hu 
rnuv make and use with a small tmtlay of time and monev, is desenbed 
larnierd Ihilletiii No ()4tc The handicaiis under which crimson clover 
il l-bKluetion in the I 'nited State's have laboured have ncvei^sitatcd tie 
i^rt.ition of from 3 to 5 million iKiuiids of secal aimiially. Ihe ianuei 
tile ■ trainary farm may make arrangements to save his owai seed 
^t-'lirig].nriH)sesby the iist'of this simple device, which is made as foho\vs 
Tile stnp])eT is designed to be* hung on the axle A U-tweeii two wlic-els , 
idi. however, are not shown in the drawing, Ihe iron luKiks (r are use-o 
altiuliing the stripi^tr to the axle, 'riie Inx^k G should be of such 
^’th t,, allow the bottom of the stnp|)er to mis - the ground by b inches, 
f lumile M i>ermils the tec'th to lx* raist'd or lowered to catch the heads 
llk-pro|*er height. .The limits thruugii wliich texth may lx raised 01 
are fixed by means of the slot I dins prevent either the nont 
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or back of the machine tilting enough to strike the ground. 
desired to bold the stripper rigid the removable bolt C can be taken out. 
inserted in one of the holes E. Bolt D should Et ^sely in the botioj 
board B to permit easy action of the attachment. It is necessary to 
plank N to which the whilfletree is attached fastened to the shafts far cno, 
in front of the teeth to prevent the horse's hoofs from ccming in 
with the teeth of the stripper. The teeth are sawed out of oak boards, vij 
in turn are nailed to planks H and K. This stripper can be made on ^ 
farm from readily available material at the expenditure of a few dolij 
The comb stripper illustrated herewith can be of any desired size ran^ 
from I foot to 10 feet in width, depending on the quantity of seed to be 2 ,^ 
ered. The handswiing strippers are usually about i foot wide with thetd 
10 inches long. The particular stripper illustrated (i) is 3 Vn feet u-id^i^ 
is a t'onvenient size where seed from 3 to 20 acres is gathered. Thestriiiji 
3 % feet wide can easily be swung on the axle of the wheels taken 
old“buggy, between the hind wheels of a bugjo' of a farm w^n 

This macliine can be taken along any ordinary w'agon road on 
wheels. If necessary, one man and a horse can oj)erate the iiiadiine 
good advantage, although a boy to as.sist in bagging the seed atnl ck-a:ii 
the teeth when they be<.'oinc choked up is advisable. The wukx vt% 
may be swung between hayrake wdieels or set u]) on wheels of iron or 
* If these wheels be iS inches or less in diaiiiete!, the stri|>|.>er 
placed above the axle. It is necessary that the seed be full}' iroid 
to strip earily, and it is also desirable that the ground be given icwl 
ill order to facilitate the O])eratiou of the strippe^r. 


>47 - Review of Patents. 


EKminark 

I*rance 

Uniteti KinK^lom 
UiiiUil Stiilfri ; 


Miichiti'S (irul ' 

.j76S.;u. Ciiltiv.itor 
177 210. ScrajxT lor nisi, plotii'h 
>i 25; - 2.' 2';S. >U)toriniUivritt)r with wttrkiti« 

4‘^:i55. MutorpI()u«h i-T viiuyir*! aillivilioii 
106 B7S. Harrow. 

23202V Kolatiiiy p{ou«ht«>' whc< l f.*r motor ploutih 
232 240 W'het:l-.iflja!?tiny ijiccluinisni for uhoi'li’^l ploUiih- 
232 3-io -- 12331 30 . H.trrow<, 

2 420 — i 233 0(0 — I 2 33 1 1 '> Motor plouiihs. 

23:4^3 - 1 232 t -’3.1751 Plough'; 

232 'tfi5, RiiUuji att.U'hmcnt for tlra^s 
2(2 -yv". Plouvh uith rrmovabtp shiWC, 

233 o'^o. Culliv.itor 

233 412. Tilling madiiiK. 

2 3 3 734. Sulky plough, 

233 7 fx>. .Vcriciiltural imph-uii tit 
233 77H. Siiba.oiltr 

r 234 002 — I 235 512. Cotton chojjiHr. 
r 234 7<So - I 231 7 f*f. Knciiic tpunr pl<iu^li. 

I 23> 176. .itt irhimTit To [’lom:h,«. 


.f l: 


<>15. N'-. v:, 



,.l;i 

States 


(,} States 


ib 

'urk 

jsl stLites 


L'^Kins-ix 
A States 


:ciUuii 
Stati c 


■■ j 

at 
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Dmnaf;^ and Irrigation 
1760^2 ™ 177 i>^3. Sprinklers. 

1 232 o2g, nraiiwge svsteni, 

I 232 ^38- latching pkiukh. 

Manure IhilnLutotii. 
i 254 3^>2- Manure sprea<l«r 

I ;34s:'t. rtrtilizer iittaehJncnl tor plantiuj^ niachiiies 

.Sffiifttj: and HantiHi! Mii^iunci. 
ijy iij. Seeder mechanism 
22 236. Polata planter, 

1 23J 53H, PlitDter. 

I 231 701. !’ bin ter heel itHmhiuent 
I 2.32 2S« marker. 

1 ’33 136 Maiase planter aUacbinein 
I 233 if* 7* -MtaehiiieJit for cht^kin)i; jitalze without a veite. 

I 233 203. Cotton pbinter 
i 233 job — I .’3» S'l:, >L*itc pbniters 
I 233 375. <»r.iiu ilrill 
I 234 37J. Disk uraiu-dril! 

1:34 7.4 V i>isk attachnu'in f..r [ilaiiicrs 

( id/it'afor , eli . 

i i"7 2s;' 'Iliiniiiiiy rtK>f«.Tni>s 

t 232 140 Rotary rixl weeiler. 

I 2.32 iHb Garden implement. 
i J33 1 21. Cultieaiin^ inipletneiil 
1 233 .'So Atlju-slable a»Uivat<>r 
! 233731 Att.uhnieiit for inaiie cultivator 
1 231 4^3 Rixi wx-e<li:r 
t 234 ysi. Weed dcsirovint; ma.him 

( 'init'd v! iiaa i'. -- <•' / 7 a*rv 

I'unin InsiTtiiide trejitment iueieasiim the cliicacv (if sulphatin^ 
•s 74U. Moirse-trap with uuionvrtic shutter 
I 231 brr- ~ t 2 12 702. fnscct-traf»s. 

I 232 (» 7 n.-- I iSS 4 '‘ 3 .H«i!! weevil catcher 
I 23s 3 >i 2 . Wcvl and seed destroyer 

Ktilf'in. Mt'iCi'tf (t«d /ftirrvsf i« , Mtu 

i7<> ii'j M.iize harvester 
177 117. Gr;iin shex'ker 
i loi’oiy SharixninK reajvr. etc . ktn3vs 
t 23: fxjti Attnchnicut for erain binders 
t 232 22C Harvester clevat>ir, 

! 232 <>32 - I 232 Sy4 -- r 233<iS< 1 2U •'('3 lirain slfx'ker? 

1 232 bM Hinder attachment. 

1 233 134. Harvcfiinu tnaohiiie, 

1 233 .303 ■- i 233 4i>. Miiizc hiitvesters 
I 233 <>07. Colton puker 
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I *.U iiicklc-bjjr. 

I ’34 52H. Mowing miu'hine, 

.^/acAt««r^ jin LijUn^ RooL-Cmpi. 

Denmark 103 “ 314- R'^ot toppers antJ harvesters. 

I nitial Kingdom Digging nwt tTojw. 

I’niUM-States i J31 503 ” i -3i ^>36 - i zyz 086, Beet harvesters. 

I ’31 S37 — I ’35 p4i>. BtH't lopjicrs. ’ 

J :2 .3 3 5 , 1 ‘eannt har vest er . 

^’hr^shin;; and Mathtnes. 

O.maila 177 i6<j. Dirain cle:ifter 

1 77 27O. tiraiu eJevutor. 
fiiited .States i :3i <>51. Cotton seed Hater. 

I 23:064. Bean am! |>eu hulling machine, 

I 23: |05 Ivxtnisioa feeiU r for grain threshers or separatoi- 
i 232 1)4". Screening iiHvhimistn for threshing miuhines. 

I 231 ihS. 'rhreshiag niachitic. 

.t/ar/anes am/ lmj>itm,-nis tot ihi t’ri-panUion itttd Storaii^ nf tirain, /’ Djo, ^ 

Denmark 22 W.'. Ito.ves for ctaivcyaiKx- of fruits, etc. 

S4XU11 64 760. NLichiiie fv>r s<-parating the kernel from the shell 

Switzer iLind 75 (i;S, tlr’-en tf^Idcr press. 

75 74 2. Silo lor maize eiisilHge and inst. illation device 
I'nitcd Kingdom to; 307. ii.iy-i>>>gie', 
rniU'ii States 1 232 2, it. I'rnit pros 

I 232 270 Haiuum healer am) rijjener 
t 232 271 Mclbtwl ni preserving fruits ami vegetables fre>ii 
t 233 f)3.S. Hay stacker, 

J 233 3'"<, l-;:jsil.ige elevator 
! 234 o7!i, Hay press. 

I J .34 303-- I -">4 3 '’t ‘'tain stackers 
I 2^3 014, Ha> biling press 

I ‘>rfsfr>' 

Can.ida i;7 tns. Machine for iilittg s.i\%tcetli 

;;; 3'^'^ Trtr Siuving machine 

> 'ivro»: iitiii jrih>'.ot\ nt .f :;rir«//Hra/ MM/unrty 

^Frame Irnpioveinents to :igricultural tractcirs and their hit.hiu ’ 

tilling im]ilen)ents 

4!’ 3 33 ). Iniprovcmait.4 to ;igrkiUtural tractors ami cultivating 
for SiKxdal ujic in vineyards and in hirrlictillufc. 

.Switierlaud 7S 62; Driving devkc for agricultural nnwhincs of vari-rtis kind.s 

Untte»l Kingrlom 107 rx*;, M(Hr>r tnictors 

fniteil States i 232 222, SJdgh attachntcut for vehicles. 

t 2 \2 243 llilching device for trnctor& 

I 232 3 o'/ tearing fur tractors. 

I 2320;., ■ - r 234 t |. 5 “i 2 U ” t -Ml 4 37 -- « -Ml »•'-( ' • 

Tractors. 
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3^2 6S3- Tractor whed. 

233 549. Ctevi*. 

234 813. Vehick rtttmmjj ^ear. 

.'3) S63. Trani«rfMi^>n rct:arin« fur mutur ayrieulUiriil tnachints 

and HouiiHj* of l.iit'fiixk 
22 24‘l HftlUT for cows. 
ta(>77i. Harness, 

H<»t. Horse and like t'ollars 
i,)6 S8g. Machitre f»jr makinj* horse shoi-s. 

2 32 O').’, Apijaratus for checking runaway horo^. 

233 H6<j. Horseshotv 
23i 034. Feetlrt. 

> f| 340- Sdf fctfler for alfalfa hay lor li<n;,s 

73 711. lilrctrk'iil imubalor , 

1 23J S(>8. Inoulwtor, 

; 23’, 703, Chicken vermin trap. 

185 j';7. Set of fishho»>ks 
73650. Artiftdal bait 

D.pir.dini on Phtn> 

6| 723. ri'K-t-iw for making; ct*rk sha'inttc ai;ijlojner.ac«; 

04 758, I'.raiti, etc , i^rindini; machine 
til 762 Ik'ltbricalinK machine 
1 172S.S l^re.'il niakini; ,irixt'ss 

Milking machine 
j 77 150 Hash I Inim, 

177 iH Crtnviii iiiinmiimiimi ^.loces^ 

7W‘3J Hevicr ftiT makinr* butter 
f 2]t ''0(j, >!i|k aci.ilitr 

I 232 |8( Chuni 

I 2:2 368 Reifulalimj tlcxicc for centrifucjU aeam scivnator-. 

I 23281,. i^ns)>CTuni>n ;intl ilrivin^ rlc\ ice for <.vntrifui?i3l cream 
U>wls. 

I 2 32>it. CenlrifurjaJ cream sej^iiator. 

J 253 404 Imlicator for milk liutllcs, 

I 2 3 3 4 46 Hriei) milk mul mcllksl for im sUtcinK the Mine. 

! 2 53U>8 MitkinK machine. 

Frtrw 

73 743 Subic rtortr, 

1 2 42 5S8. Silo-rrx)i. 

I 2 52 601. Silo 
t 2 1 5 7t‘i tmte 
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948 - A Potato Stowhouae, - I. RINGBUCANN, max, in journal d'Aariculiure 
Year «i, Vol. 30, No. 5, p. 91, i fig. Paris, Mtirdj 8, 1917. — n. 
r Union drs AftricuUeurs d’E^ypir, Year 15, No, no, pp. 83-87, i fig. 

19 ^ 7 . ^ ™ 

I. — A storehouse used on a farm at Loir-et-Cher, France, 
suitable for storing the potato crop from about 74 acres to V)e used 
manufacture of starch. 

The appended figure shows the details of the building, which iii vq 
sim]>le. The potatoes always kept very well in it. 

Each truss. 10 meties long, is supported by two posts A of plain T-ito 
and one centre post P of crossed iron (the dimensions of the ir^tisj 
given in mm. on the figure). The rafters a. slightly cur\'etl. are reiniViic 
by struts I and C. All the parts, except the centre post.P are nf pi. 
T'iron, bolted together 

On the straining-sill of the rjiftcrs is a lx»arci b laid flat and t>3ii 
at inter\’als to the iron • ; the board b receiv(*s the battens. Tht>|y, 



A and P are fixed into brick Ixids, The lidge. whose projeclu !’. 1- '"• i' 
b\' the dotted line FF is sup]K)rted by straps L lx>lted b> thi- 
Betw'een each tniss (3 metres a^mrl) is placed a small, plain, uv«(i 1 it. t.r: 
made of two pices of wood, similar to tliose used for 6, fonning taU r.i.t 
joined by a tie beam c. placeil etlgewise. the two extremities of wlr.i;n.= 
nailed to the false rafters. The w<x)d battens arc tonguetl ami « 
being ])laced horizontally on the trusses without purlins <)r sp.U'. 
lK)ards are oiled, and covered with tarrcHl felt. 

The wall.< of the long side M and those of one of tlie gabU^s ari 
a framow'oik 0.80 metrt-s thick, filled with .sand held by a vertical braiKi;: 
wickerwork, sup|x>rted by horiz/mtal st akes. The floor qf the store i'- 
raiscri, and drained by the ditches outsitle, from which the earth i") • 
wall M was taken. Wooden ventflators V are placed in the rm>f. 1 '- 
vi vy cold weather the potatoes ar% covered with straw, 

IT. - In Eg>3)t the chief difficulty to hi‘ overcome is the dainr 
Care mu.st be taken to'store only ripe, dr>' and healthy potatoes, aivl k'- 
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L tie temi)etature is lowest, that is to say, between 2 or 3 in the morning 
jsunri*. A floor which may be highly recoimnended consists of a slatted 
floor made of laths or other niateruil, so that there sliall be a space of 
to 20 cm. between the heap and the groupnd. 

; A store to hold 15 to 20 tons of jx>tatoes should cover an area of about 
square natres (8 m. X 5 Qi>)* If i metre l>e left for the pas.sage, about 
pr i7]jUtiks 5 X 15 era. thick and 4 metres long should be laid ciowii at 
ular intervals of abrrat 5^ om. On top are placed ]K‘rptMKhculariy ra- 
r thick imbs 20 to 30 cm. wide with the same splice between them; a 
only ni-cd be fixed to the planks with small nails. 

The passage is formed by a wooden partition r metre high. The j>lauks 
,• be replaced by bricks one on top of the other, aud the laths by aiiv 
iof wood .as long as fhere is a free space of 15 to 20 cm. iinderneatli, and 
[wrwith an equal number of open and closed hjtuces. minimum of from 
to 50t» kg. may be stored j)er stpuire metro. 

- Desps for Dipping Bilhs for Sheep, in D. S. A. - S t* .\o. c,,, ,.f ,^15 

.with UiUAtr.itioiis). 


Rl'RAb h;Ct)XOMICS. 

Farm Management Investigations In the United States,- lOtKirt ,4 ihcC. ifoiotut* 

n Invr4biii<ins of tbe .\nuTifHn I-ann .NL'uwKcnH-nt iij Hcujfii •.» fh<- Pro- 

|.<rJin Srunih Aufutal Mffttn: ;hf A»u'rican } 

1^,!, ' ■ \V.i>juDgton Ic C , Oil 7. 

I This report of the Committee on In\'csligmiuns <4 the American Farm 
naLifiTunt Asswiation ])rescnte<l at the R-vemh annual meeting of the 
[cciatioii. held in Washington If.C., XovcidIkt ij ].}, \uU>, h designed to 
iw the stojit of investigatioii work in farm inaiiagemem mnv under wav 
uudinut the entire Ibiiteil States. 

fhclata st'cnrtd by the inemlK'rs of IheCoimnittee are prestmted under 
fiiliowiiig headings : 

A M iU !si!,ti{i«ions ftoin wtiicli n*. nofv nnrivrl 

M. M.i!.; insliliiliojis reixirtini^ no work <>f a l.iriis n.Uuic 

A V 'iiO,(T.>,.,UiiUemcnl nf f.mii work ,u SCn./ Iiisuiiiu..iiv. 

!'■ voiwnis,.*.! slntcincnt of f.irni wt.rk of ro.k-r.U 4ciMnnu'’i(s 

1 U'.tof MibKxfs suekestt-l fur ,itv1 n.ir.ie of 

i iM.ilo! <if firm i!Ui!Mg.-iia*iu \*oik rL's.^.rSL\l for St.ae i-j-iituOons. 

'• ii.'t.iiua .!,:sgTii>liivn of fartii n’anaec-nitT.t work for re.U*nil .jciurtin-.-nts. 

An niitiiue (f the I’arm Management Work rejvirtcd tor the olhee of 
Cl laiia^vincnt. Th S. Department of .Agriculture is here gi\eu ; 

'•< HVrA rcpi>rkd for ihc oi I’unn Mana^^nk'n! V. 

Dcparlmini of A^ricuJluri, \fav loib. 

sug.^r beets: n i«\ f;^nn j>meticviii thcprcviihrtion, 

0.1 n of prralijction, proiitiitileiu'^s <4 tlv enterprise, atut e^'firaptiic ana 
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economic contlitious making the crop OksuaWe (1910) {0 — Location : Impon^mt 
districts of Michigan^ Ohio, Colorado, Utah, Itiaho, Montana and CaWomia. ^ j 
^Ufication of farm management survey. - During past trvo years 

recorls obtained in several areas ; these now sumnuuUsed and rwults being (r>nipii<,| 1 
tional data obtained dnring the sxunmer of 19*6. 1 

2) Pfojat.^ Cost of producing hay and grasses; Objea, sameasprcwlini- (,> J 
with crew management in making hay, etc. (1910). — Location: Important hay-^xQ 
States. Method. -- Same as preceding. Findim^s, — Data on costof pro-iuction obtain, 
York, Pennsylvania, Iowa, Nebraska, Kansas and Oklahoma. : 

3> pToj^. — Cost of growing iwtatoes : Obfect, Siime as preceding (191.*). - /. 
lK)rtant potato growing tlistricts in n Slates, Mxdne to California. — Method: 
ceding. — t Nttirly 900 wst records obtainol and compiled. 

4) Project. — Cost of producing cotton ; 06 jVri,same a.^precedlug (1913). - Loadion-.i 
portant cotton growing districts. — Method : Farm nuinagemait survey aii‘‘ 
thereof. — Findings ; CompiUitbn of several himdred records. 

5) Project , — Cost of producing coni silage: Object, s.^me asprece-Ung, iiutndiu^ 
city of sUos, shrinkage, etc. {1915}. ~ Location : Inipf>natit silage growing <Ustriv t^isabjSo, 
— Method: Modification of farm mamigement survey ; cost rcctirds kept iu 
fanners and Experiment Statious. — Piadinits : Several hundretl record:^ frur- 
intervieu-s ; studies luive given certain rcauds covering long i^ruxls ; weighings D .t i-, t,.; 
tcrniiuy silo capicity :uid shrinkage. 

6 ) Pnyjeet. — Cost of fruit pro<luctkm ; Ofrjwt, siune as prectsling (1912). • 
important fruit-growing districts in the Uoitcvl Stales. — Method : Modihcution ot i.-n:! etj 
gement survey ; cost records of apple ptiiductioQ on New * \ork farms, in coujjeratiunuith!.’;! 
of Plant Industry. — Findings ; Nearly 1000 reairds Likeu on apple prixluctiun. 

;) Project. — Economics of farm woodlots : Object, ilata over wide range to 
tivc importance (rgi5j. — Loi;a^io« : Sixteen typic.U stsdions, v to fann- ,:,u}! - j 
ihod: Farm management survey in general ; wo<xllots inspectc'l in oxijX'ratiosi with 
Sen-ice. 

8) Pre/fcr. — Cost of [iroducing feeder cuttle; Objed, to determine cost wdVt 'ds 
coatlitions with referent'e to the farm as a whole. Includes iiuiintctiunce of t>t*.v.icji* 
(rgu). Location \ Important sttxit-pro-iucing rcgion‘. --- McihoJ : Mo-iiiK-itu>ii i r.nr, 
iiagement sm^ey ; cooperation with Bureioi o| Animal Industry, hindiHi^s . 
records from Centra] SVest ; studies to be continued in other livest.jck regions. 

9) Project. — Cost <>f tinbihiiig Ix-ef cattle : Object, U* tlelennine ctjst in ivlati e' 1: 
bleness of farm business (I'lM) — Location : Sjime as I)^ect^UIlg. — hndtnKi : bu- iii;.:: 

10) Projeei. — Cost of pr^xlucing baby beef: 0 &f<’rt( 3 ), todetcmiine cost uii Icriiitu-nrE’.i 
conditions ; complete data of breeding herds obtainol : special attention to di-trrnt!:':i.. 
tEit make it desirable f i gr i) . — hKotion : Same is preasling - Mcth^i : S.tme .0 

~ Ftnifjn?5 : pablishisl 

11) Project. of prorlucing dairy- cattle : Object, s.mieiis under tiiiishiuc 

(1906), — Lj)catian : Farms where calf -production is important — .Method : Cod nv- 
cooperation with fanners and Experiment Statkms in No' York, Ohio, \Viso’i'.>‘!Oi:v V 
sota. — Fimfin^s : Incomplete. 

fi) The date given in parentheses Immediately after the statement of c.i'-ii d 
throogbout this entire list refers to the time the project was begun, 

(4 Wherever the statement " Object, same as preceding '* appears in this lijt^ 
the heading “ project ”, reference is rxuok to practice in production, cquipini^t ref 
cost of production, pro6taWen» of enterprise and the geographic and economic o n- 
which render the aops desirable as a part of the farm business. 

(3) See R., Aii^st 1917, No, 743. 
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erf imriudng daily iwjflucu with ^ 

: Lb). - : thtis for only individual fame aiirl in r«r{ ^ of tbefwm bu- 

.1! ta cooperation witli innuera nnd Kip«to«i s^io„, _ ' ** "« 

^ over scrien of year, compiled and .uhmiiid (or pabii,o,e„, , T ' 

4,in. farms In PomBylvania.Mchljan, and WlKonain " “ ■ made on over 

y, - <^t of rnhin«cn«,a.Ki nn,ima,a„ce„(,.,rm >vort ta,rs~s e, , 

ytos «hete boras labour u Important -MaW: Cost aoco,,,,.'. -I ' ■ 

„aad Experimratt Station. In New- York, \ViK«.d„ a,id HinnevL 

]fle; some cost records compiled. ' — /-tfuitngjf; jjj. 

4) /VojW. - Relation erf form practk'e to crop . 

sited States^ - s Mo.Utl«lioo of tarn, nanagenamt anreev. 11 w 

^ jmsstudiol with refrntnee to uat ol immure ,tnd fertiloets ' 

as) (Sriitl. - History nmldUlribution otfarm enterprises: Obiat 1„ delc-n,,- 

,0 .bkb lu.ve dlteclM tie development ol Americm agTilltar.. nil. 'T'*"''”"*'' 

IC Unilel Si.dea.-Wetliorf: Comjribtloo of avaibbir^vf-CTiohic • ~ ' 

datiuu with agricultund pmetktrs and fann iiofQ.gemctU rxi>crif.-na- • 

,s office and vvmons bureaux of the Department of .Wk-ultwc - 'y ^ 

.s prcparol for Atbs of .American A;frifuiture, alfVd SMT»bhw,rUrx 

ultiire of the worhl. ^ itnuri.tr> Atks relatne to the 

16) rf-ui(. ~ Farm management sun-ej*3, crmiprchensivc an dvsi. . f f .rJ, , ■ 

,A‘m: SuAcvfl tmidc in eight regions and various stmdl arc's' ^ ^ 

„ sun-ey : personal intmdw^ «rith farmm - fiWfnfs • Publbheti 

:7;/'rej«f.~Cost of farmer's living ; what fann omtribnfe- etc'-i.n. ^ 

atd arc., in v^s States, ^ 3 /^V(rf . Jkxiiiiaitmn o: farm n^magem^ ~ ^ ^ 

'k t'> Jeterminepriociplc,, s>3tems. leHsc-o.mraet7e 

Wt-a: harm nuimgcmcmt ^m*ey ; c^perdj.tn with j.,,,, s( it. Ci 

!9i Pr^}(d - J arm Equipment : Objict, To .k-lermiiK* tctdiom h . 
te-y in relation to (ann.ol dWer™, lyp„ond sire, (, v:4) _ "I 

tr spcciSc probkms. - mnnocsmcnl’ till 

eurso, mterasen. s,mc .oopeodion vjtb li,.r«,nof Pi.ou indns'.ry 

:» Pe;,«.-..O..sl n„d cinci™vvfavl«r,i„sT«-nh„u«hn.tinc,si,oi:dt i..,.-i _ / 

i.nreptuo,bons:.::rdtt;i,tr:rrii:'''^^ • 

VpT' 7l:r‘ -"rinitntrr.bira«„ dni,,. ,n„ns ,.„v 

prjs-lical nK-thivIs otfarm liojtkcei.iiig and accountine iicoo, 

*1 i ’v,™„,„„ . ' '''“I' *"* "'P' “-ith 

tb: Ibl'lnarml^^t:'"^ 

"''■iX li e';'. - lovnoon : .\u 

■•“I'i" «rtb farrier, ITl "«»'i’r*nancn surr ey; ildd cxiieHment, ,a 

:«t.tl.. i ■' - firnlme. ; Melb,>ls of s-ontodling w.nst 

“ des^vihitig too of sm-h vn.^1* ^ 
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25) Project. — Clearing and use of logged-off landa (1^). — Loaiicn tut ov^ 
of the United States. — MaJuki : Pam «urvey to an extait, — Findintx : VnhWih^ 

26) Pfo;«r<. — AppUofttionoffanneconomicstofannpractlce:0!»/tfd, to intert^tett^ 

condiUons prevailing in each agricultural region ; to correlate date coiketed by vatioi^ 
cies of the Department and Stale iaiUtutloos ; and to utilUe aurh data to ^l<^dao 
farm organization and operation adapted to various types and sires ol farms itrev ailiag ,, 
should prevail in different sections of the country. — Location*, The United States, 
-eogruphical sections. - Method : Data obtained by aaalytiaU sttbUes of farm bmiue*. ^ 
t*ial studies of different enterprises and general farm practice in cadi r^[ion , c(K>}>tfra(joj || 
State Agricultural Colleges, Experiment Stations. SUt« Reladons Service aiul 
raets. — Fimfings Results reporte <1 separately for each region. 

Subproject, — Farm organizatum in Northeastern regitm. — Findingi : l-unti analrsisi 
.lies on iPoo New Engliind farms (1914-1915! and eirtenalve records obtaiueil . nlso'/v)Fi 
records in Chester County Pa. Oruaniratlon studies on several individual fanns. 
tired and fifty truck farm records irom Gloucester and Mwer counties N. |., during two, 

cessive years. ^ e' j- 

Subproject. ~ Farm organization in North Central States. — Finarngs ; Analystscfi 

Soo farms in northern cut-over districts compiletl; progreis made on farmim^ systemM^. 
districts : special study of roanagemeut of sandy farms In northern Indiana ar.<l p,uikni 

chigan . . , l- ■ . 

Subproject. — Farm organization in Mid<llc Atlantic and Appalachian region - fVpj;, 

Pre^ess in working out systems of farming for this rei,ion. 

Sii 6 />fOjVci. — Faimorgani/atkm in the cotton belt. — Findings: Analyses 
tjusiness ! crop and Stock costa on several hundred farms in cotton States and rcsn!t> In imr.us 
ready for publication. 

Subf>roj:ct. — Farm organization in the corn belt. — F$n 4 in^s : l*Togrws in i.cvtt i',: 
j-ielter farming SN'Stcms * more eflicient use ol lal>our, more liiestock, mure pr./i.i. 
Subproject. — Farm organization in Middle West plains region. — • Fjrk 

nization work not yet fully outlined, and only primary results available. 

Subproiect. — Farm Organization in Rocky Mountain ami ractfic region - / 
suits ot studies in I'alousc ^'ounlry , Wasliington ; in Oregon aiul in Arizema and I lali \ 
parcel for pubUcation ; simUar work in Montana. Systems of hcan, forage aoy- .isi . 
farming siudietl, Oer 15 farm mialyses U9e<l as basis, 

— SiX!dal agricultural p.oblems in the Rocky Mounhiin ;uul P.iciik rei::.n : 
— Location : Limited areas in Rocky Mountiiiu and Piurific regions. — Mabd i-.mc '•h 
ment survey to an extent : stu.lv of all ecnomic features, -- FfWingi ; Imnit-n-^c .iraA; 
tlata collected relating to de^ elopment of irrigatc<l areas .ind*m>nomics of ran-. 11;;- f c: 
cation in near future 

A comlensctl statement of I' arm ManaKemenl Work at St.d; r..- 
rioiis (A,i;ri cultural Kx[)t‘riment Stations) follows: 

farm .tAtria^zmrnf tfork 3t Stoic [n^titfiUoHi 
.\n:'Oki. Farm managemciil survey of the sugar and ostrich industries in ti.v v.;-. 

Vailej'. , . 

Caithnih. Investigation into the financial skle of farming as appHtxl to tac 't -. v. 
fruit, field, cereal and olbcr crops of a similar nature. Investigations into the iiuiiiui-;!: 
fariE^g as applicr! to the production of l*eef , swine, poultry, sheep and other 
as appltefl to CaUfornia, Justification of the acre or “ han.lkerchief ” farm as t>TU;ei ^ 
'* Uttle Lffiders ” idea Cojutal requirctl by CaUfornia farmers going into divcrsi^ic! ia; 
('ohrado. Farm nxanagemeut OTTvej's in selected dry land districU. 
lUinoii. Cost accounting on dairy forms, Cr^st aci-ounliog in omnection «it!> 
orthardisls, Sy’slems t>f live stock fanning studies by cost actxmnting. 
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jnJiatM. Cost of iJfodttcUig crop® in Indiana, 

Pijnn managment iitrvcy of Black Hawk , Tanw, Grundy and Wnrroi CotmUes, Farm 
a*l accounilok from acattcred farms in sev'oral counties of the state. 

Completed rea»ds (A the farm ljualnws as shown by complete cost accounts, 
vifls farmiiiK conditloos and (actofs affecting them by the Farm Management Sun^ey 

o<l- 

V,-»!/'«-ky management survey for tlic pun) 06 e of i)cnnatient modification 

in the dark tobacco district. 

Cost of producing farm products in Minnesota Stu<lies of the Inisineas of farm- 
Minuesnta through the farm sur\ ey method. 

l>^terminiitlon by cost accounting of the relative proiUsin dairying, beef 
[anuiiig.wlb^n^ farming in Mis^pjn IMcrmination of the relative 

'ejial inojmes on cottnu , (tadrying and diver*! Aed farms in Missiiisippi. 

\ltsmrt. Farm cost accounting. Fiirm management survey made in Johnson county. 
iffaniilyJivingonthefartn. Distribnlitm of Farm Unix nir. ,\ntRU»lunitsand fee^iingprac- 
lUw coni lioll. 

/oii/atw. ^ munagetnent survey in the < lalktin t’alley . Farm cost accounting, An 
iltiirnl survey in the Billings Sugar-Beet kegion. A wheat cntcri rise survey. sugar- 
utcTpnse survey, 

.cbmkJ. Thf effect of dinmlf and s<jU u; wn a^v^uiture, Tyi)e of fanniiu'. most profitable 
■rasa Farm management survey. Sidling apples and {xitiitoes from box c:ir* direct to 

ifl'UlllCT. 

V,*' tinHpyhin. A coru imutuclion survey. Farm management surveys. 

/tM. v, l»rorits frv)m poUdoes as a s[>edaHte<! type of farming. General latinlng as a 
oI profits in N< w Jersi*y Profits from a Sj>edaJire<l type of dairynng, Ibofits from track 

i'C. 

Va Vofi iO mdl). The dudy of farm ixiauagerocnt. 

irf.’; {idkoU. Seasonal flistrihutkin of latwui. Cost of pnvUicing agricuUuial comuK'dilies 
th I'ukula. I'arm nvord in\ Mtigatinu*. .\ssemV ly and study of iann practice methods. 
J-i.) Stale I’niversity). Gobi accounting in\ estigat'' on fifteeu l\ picil. Ohm farms, Me- 
al KiUing iaiid in Ohio. 

I Station! S/a/is/ic d •,?; \ study u. tie incrcc.sv .md <i<xTca3< of the 

a \idd,s.'f »mn»9,aud the rea^us there for, in lh« various .vnmiies oM he state ; same 
‘cst<ic^ A >tudj of the cross and net reccir^U :rom different r>.1atii'in*.ihe 

.iiii''r! if laif^iur invoI\cil, the tffci i .n the yicMs.nut on the physic;U and chemical chanc- 
.> 'll the siiil. ■ 7 v/'fJ (f larm*n» : .\ stiitly of tV.t.- tyi>cs uf f.irniiug in vogue in a given 
!. the uind imvntai rv.isotts therefor mi I chemevs thiU nviy U desirable ; the etu-cl (>! these 
IS u.K. a thf land mid ui«>n the man -- .Sncft w/uf au.i /rirtHs : The sludy- 

d ifi lifting oi llie fartumanageiacnl am! farm jir.icliccmelhLvl? in use on saca'ssfnl .md 
t??!i;U.irms — Swci 11 /amt; A sliiily i*f the tyjKS of farniitigadvp'tol tosmalHaiins in 
''•-vti* !'? Ill the state- - P<isf»rt> ; ?lnd.v <‘f iiuvnues fnmt luc-it urchin Is a« coniparc tl 
iiltivatfil I.iiids, — l*<rman(Hi }m/7usv«sf«/ ; A study of the ctctTUctcr mid c‘>st of jxir 
t iiivcTovciiifUts includittg fc-itix-s, fmildings ;md tile <invina£c. — I'.um c^^iupwicn.',- study 
ihar.'.cln and cixit of fann nmcbi'K-ryand tool-' - - ; Bcantifuation of the 

ind i mrsir.id, Sysfnn® n( farming as affev U-'i by niaikets and 5 vvis, Cost at\s>iiitting. 
iu'iicnltur.i! Unic, Ct^tof tile draituig«' 

oil ; .Agricultund sunvy in !hv GusuiNiro v'alUy .tgiivuitural survey on :5 

ti I'ft'sU'iKuul thcsaiue numlK;r In Krooke ownty. .\ .uid economic surs'cj’of 

ft' -Hilly \|) agricultuful surs’cv ot srlctctl farms in ITvAion Cvninty. 

' ; Farm managemait surveys and dcjiKsistr.itions exist .ux-t'antiug, Study of 

biral hNi.in- Tcnaiivy mid hilxiur ’'roMeuis Marketing "f tVisc msin butter. Market- 
'ity miik 
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051 - Farming In the Bluegrass Region (A stuUy 0! the Orgtuiizatloii nivx 
of 17B Farms io CcntralKentucky).— A»nou>J. H. andMbNT 00 HERY,l>.v<^ S 

DepartmefU of AKfiadtitfe BulMinUo. 482 (OflSceof FttrtnMaii£^ment},pir i- 52 .\iviii 
ton, D. C., Febnian* n), xqj 7 . 

The purpose of this bulletin is to prt‘sent a general description oi^ 
fann-management practices followed in the bluegrass region oi Kt.*ntiicj 
and to determine from analyses of the operations on about 200 sucii 
the relati\’e efficiency of the different tj'pes of farming in vo^ne andt 
factors whicli seem to have the greatest influence on farm profits inti 
region. 

It was found tliat s|)eciali/.ed farms, those of the tobaccfi. sbjck 
dairv' t\'pe, moderately di\’ersified, are the most efficient in this region j 
that the general mixed farms, more highly diversified, are the least 
Thus, while <ii\’ersity has a vital relation to profits here asvUewhf 
it woultl ap|>oar that in the bUiegrass region these siiecialized lariibn, 
found in moderate di^■ersity the right degree for maximum profits. 

Of the factors which determine profits, size of business wasfounc. 
have the greatest weight, with utilization of fiasture and yield <tf fividaoj 
per acre imjKirtant secondary factors. Size of farm has here no ilin-i't bea 
ing labour income. It does, however, determine the charadt-roiti 
farm organization, the small farms naturally turning more t<i tb- cuii 
vation of tobacco and the large farms to grazing. 

The analytical data collected with this survey, which haw ’cap. t 
conclusi(.ms mentumed. are presented in XXI Tables and di-ciivx-.i 
the following order : methml of study ; general (lt*sc'ription of tlic r(d<ii 
history of Tiluegrass farm enter])rises ; rotation of crops ; soil : ciimat 
seasonal distribution of o])erations ; labour and fxmer units rcquiir 
land tenure and cropjKr lalnnir ; imiH^rtauce of size of farm : t)iv 5 
farms ; relation of t>*]>e of farm to efficiency, to utilization of pasture, t<»cT 
yields; relation of diversity to profitable farming ; cost of inodudiim s 
prime factors in profitable farming. 

952, — Investigations into Costand Methods of Clearing Land x v 

thi< Rtvita:. 


AGRICl.'LTURAL INDUSTRIKS. 

935 - A Comparison of Several Classes of American Wheats and a Coosideraiioi 
Some Factors Influencing Quality, - thom.vs, i. m., in u. s. Dfpiitimin { 

.'Sir;*, Bulletin Xo 55“. PP. O-. W';i?hiiidnn, D C . May mr 
The investigations rejicrted in this IhiUctin were made in the Ut 
of Grain Standardisation of the Bureau of Plant Indu.stry in eu'qH.rai 
with the Office of ^larkets and Rural Organization, in connection •.vith 
enforcement of the I'nited States Grain Standards Ail. The fitiu>>yi 
several ty]K*s of wheat for the manufacture of white flour and tlu- .I'bi 
tion of the fltnir from these several tyiics to the manufacture of 
kinds of bread products were studied, in view of a division of whiii: 
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^QCtly different character into general classes. A comparative valuation 

wheat within any one class was also made, 
jjj all, five distinct classes of wheats, grown in various sections of the 
litea States, have been studied : 

i) Soft red win^ wheat, or re<l winter ”, as it is better known on 
e market, is the principal class of wheat grown in sections east of the 
ississippi Missouri, and in parts of the States 

joining the west and south. 

:>) Hard red winter wheat is grown chiedy in NebTa.ska, Kansas, 
(1 parts of Oklahoma and Montana, although small quantities are grown 
the adjoining States. 

3) Hard red spring wheat is grown in North Dakota, Minnesota 
utb Dakota and Montana. This wheat is more generally known commer- 
illy as northern spring w'heat. 

4) Durum wheat is growTi in about the same territory as hard red 
fiiig wheat and to a limited extent in the southern great Plains area and 
teriQountain and Pacific Coast States. 

5) Wiiite wheats are grown to a comparatively small extent in some 

the PXstern States and more generally in the Intermountain and Pacific 
ast States. Only a limited amount of work was done on tliis class of 
leats, and in this report reference is made only to some factors relating 
the quality of the flour produced from them. There are other classes 
wheats. v)articularly the western red wheats, both and autumn 

Ml, of which no mention is made in this bulletin. 

A p'artial survey of the results of this work is presented in the following 
mmary. 

1) Normal, plunq>, dry and sound wheat of all classes yields 
{iroximately the same ^jercentage of flour. Over 80 per cent, of the 
nplfS of each of the three clas.ses of the more ct>nimon wheats, soft and 
rd red \Yiiiter and hard red s]>ring yiehk^d between 67 and 75 per cent, flour. 

2) There is direct relation between milling yield and the moisture 
fitcnt of wheat, and in a general way the yield varies inversely with 
? moisture content, Were it ]K)ssible to eliminate other factors, such as 
nation in plumpness of the kernels, it is probable that this relationship 
'(lid lx- more apparent. 

3) The weight per i 000 kernels or average weight of kernels, has 
ry little value in judging the ]X)tential flour yield. 

4) Although there are frequent exceptions when indi\idual samples 
‘ omsitlered, average results show a very striking relation Ijetw'een w'eight 
' biislii.] and flour yield, t he latter varying directly with the former. The 
io ixtween these iwo figures, however, is not quite the same for the dif- 
tut classes nor is it the same for all varieties within each class. 

5j In colour the bread from the flour of tlie various classes of common 
itat shows alxjut the same ranges and averages. The flour from durum 
fat is considerably more creamy* and thus averages several |X)ints lower 
in that of any ’other class. 

bread from all normal durum samples has a tint or colouration 
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varying from slightly creamy to bright yellow, while, of the hard redtoj 
samples, 77.6 per cent, show a noticeable creamy tint, of the hard red^ 
samples ^.5 per cent, and of the soft red winter samples only 18.9 

7) The general results indicate that test weight and soundness j 

considered toother, are of far more value in appraising quality tljan*y 
either is considered by itself. 1 

8) Small amoimts of inseparable material are generally accomtw ■ 
by a decrease in flour yield, as would be expected, since, as a nile a l 
part of such material usually finds its way into the bran and shon^ 

9) Loaf volume and texture are the two factors which are eonsiden 
as indicative of strength. While a great range of strengtii was fo^ 
within each class of wheat, the aver^es for each class show consider^ 
differences between the various classes when considered as a whole. 

in order from weakest to strongest the classes are soft white, soft red watt 
durum, hard red winter, and hard red spring wheat. 

10) The average loaf volume in cubic centimeters for each of 
classes is soft white wheat, i 909; soft red winter, 1 965; durum, 20^1 
hard red winter, 2 219 ; and hard red spring 2 421. In the matter oft? 
tnre the several classes stand in the same order, except that soft redwini 
has a slight advantage over durum wheat. 

1 1) Of the four more imjwrtant classes of wheat under coiisideratioa 
durum is the highest in cTude-protein content ; hard red s])ring, secosi* 
hard red winter, third ; and soft rerl winter, fourth. 

12) High crude-protein content as a rule is accompanied by 
strength, but the relation between these two factors varies with the diheren! 
classes of wheat, and extremely high crude-protein content is 'onktims 
accompanied by a decrease in baking strength. 

13) The average water absorption of the flour from durum aud uon 
hard red si>ring wheat is about the same and that of hard red winter i> 03)- 
slightly lower. 

The water absoq>tion of the soft wheats averages from 3 to ^ jvrctf 
low'er than for the hard wheats. The range of w'ater absor]*fi“» 
class varies within wide limits. 

i^) There is a direct relation between the water absfir[)tion of :b 
flour and the bread yield of a unit quantity of the same. As u nilc. tb 
higher the absor])tion the greater the weight of the loaf. 


95^ ~ The Utilisafion of the Hone-Chestnut — <'»ofcis, a , in (ympfa ,/.i > -'v 

I'Aca^Umie Jis Saencfs, Vol. 165, No 10, pp. Daris, SeptemfM-r i.:‘ 

In the course of previous work on the comi)osition of the horse clustus 
{Aesculus Hipfoca^tanum L.),the autlK>r had considered the ^xissdrilityf 
making use of the different parts of this tree. The ])rescnt i)aiHrr leavt 
completely aside everything connected with the utilisation of the wotni < 
the bark, and only takes into account the importance of the fruit as a t<xx 
The horse-chestnut is a seed enclosed in a tegument of well -know 
colour ; it is composed of two cotyledons, closely joined, and a fa<licle litt:s 
into a ca\ity in the seed. There is no albumen. 
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The te^niment cont^ns aesculia and a special tannin: aesculitannic 
is of no economic value, and, on the contrary, it makes treatment 
]e seed difficult. When fresh it can be remov^ed fairly easily, but, in the 
(j seed, it adheres closely to the cotyledon ; it makes cnishii^ difficult 
of it are found mingled with the meal. 

The dry cotyledon contains : 

Fatty matter > tu % 

Nitron (, to 7% 

Jstarch l<i t*"* "o 

bitter substances of the sajwnin grouj) and colouring matter. 

Neither aesculin nor tannin are found ; these belong exc)usi\-ely t'.> the 
cient. 

The oil is not of great interest. It is present in ttio small a proixtrtioii 
[vtify extradion for commercial purposes ; moreover it is very difficult 
dract from the fresh chestnut. As a result of the saponin it contains, 
mis such a cohesive mass that the ordinary fat solvents do not dis- 
■ it. 

The only commercial interest the saix>niiis have is as alather-pnxlucing 
tance. if necessary they can be Mated from the fresh chestnut. During 
•cation or fermentation these substances undergo considerable change 
out, however, disappearing altogether, and treatment with solvents 
becomes ]x>ssible. 

From another |X)int of new these saixmiiLs have an intense llh^sio- 
al action, wluch gives the medical prejiarations made from them their 
fic action in congestion of tlie venous system (haemorrhoids, varix, 
jitis, broken- wind in horses). It is c-s]x“cialh‘ these ].)hannaceiit:ical 
itics, and their bitterness, which prevent the ulilisati<m of the horse- 

Ills, therefore, imjxissible to use ]nii])or the flour without inevionslx 
ring these substances, and various metbxls of doing this inae been 
nmended : exhaustion with alcohol (Baumk), wasing witli pure water 
JiEXTiKK, H.wme), washing with alkaline water {PorriKR. l-Y.^NniNj 
wadiing with acid water (ViCRGNAi'n-RoMAnNF^i). 

In his ex]K‘riments the author gave preference to washing with acid 
r. He used i 'rooo hydr(x:hloric water, but it is obvious that other 
will sen*e the same jmrjxrse, 

This treatment is quicker than with pure water, less ex\>eusi\-e than 
.!«• of alcohol, and gives a whiter flour than waslting with alkaline 
r. By this method 20 to 25 % of a fine, while flour, liaving neither 
1 urn taste, may be obtaineri in the laboratory. The starch particles 
aegmlar, some small, round or oval, others large, pyriform or elliptical, 
a linear or star-shapeil hilum clearly visible in the largest part of the 
striae barely visible. 

B is lH>ssible to ascertain whether the sa)x>nins liavc been removed 
Ihe washing water by looking for eitlier their biological proj-x-dies 
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(haemolj’sis of red coipascfe). or their physiological properties 

action on fish). . , 1 , , 

This flour might be used for the preparation of alcohol in evenj, 
food. The Museum of the Pharmaceutical School possesses fooojt, 
luepared with it. Moreover, there were at one time, near Paris, sia^ 
factories for horse-chestnuts (Dc Callias). They failed for the tionoj 
reasons given above. 

Tile residue from the extraction of starch, the cake, after treating 
is also free from bitterness ; it might very possibly be used as a (oo^j 
cattle. 

c,55 - Observations and Experiments on the Manufacture ^ Tea at Java, ^ iJ 

1. J. li., iu van hct PrMiitaH^n lmr Thtt, No. IJI, Scmar.mv. i,,.] 

The tem|)eTature of tea -leaves during fermentation whs studii-d in alio 
^0 factories in plantations situated in different districts, varyins- grial 
as regards climatic conditions. 

It was possible to di\ide the results into four groups, acmrimg 
the position of the fac'tory, and the conditions of temperature and® 
ture. These results show’ that a knowledge of the climatic cendititj 
will allow the previous determination of the progress and durathninit 
fermentation of tea leaves. 

It is unnecessarc' to keep the mass of fermenting leaves at a tcin]eiiiti 
below 2()0 C, because leaves w’hich pass through the roller previous {0 Ut® 
tation reach a temperature much above 26P C. 

Some factories stir the mass of fermenting lea\’es ; this iiictlKKi 
to drv the lea\x“S tw (luickly and to internipt fermentation. iX-siaat 
amounting to as much as U)-I5 was found, and this must certainly ’oia 
the regular juogress of fermentation. 

Attention is drawn to the necesssity-^of keeping a siiflicicnt dtgrft 
moisture in the sheds where fermentation is carried out. In facP rirl: 
up in the mountains it may even be necessary at times to he *t the 
order to hasten fermentation. 

In order to regulate fermentation it is advisable to >ort tU m 
previously according to size and quality. By the present method ihelu 
are sorted after fermentation and drying, 

A heap of fermenting leaves should not be more than \ cm ts 
and the tenq)eratnre should be kepi at 23° C. at the lowest. 

The author made experiments on drying with (piiek linK-, but 
results were far from satisfactory. Drying m vacuo also g ive unsatisuc 
results. Kx]KTimeiit5 show that drying at a low tcm)[H?rature is 
to the quality' of the tea, and tliat the usual melhod of drying "itri 
air is preferable. 

Further remarks on the dryang of tea are given in anotlki a 
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The Carbone Method for Rettini Textile PUats by Microbiological Action. 

^ CaWBONB, Dcecaw^o, Sopra un buciUo|nuim;iiite iterobico, In Annali d'lgienc spe- 
^ Voi- XXVI, Pt. i, pp. S7 + ” plates, Rome, 1916.-11. Carbose, Dohbxico, 
fljaccriiiton^ rustlctt della canapa; Prima nota, in Le Stationi Sperinuntali a^rarit 
WdJfW — in. Tombolato, Arturo, II inetodo 

^ * bone per U maceranune mlcrobUik^ca di lle tessili e la sxia imiwtanz^i praticjt. Ab- 
^ Tintorie t Tcssili, Berijamo, 1917. 

^^lanv microbiological, as well as chemical, methods have recently 
' ^ ■ ,sed for the industria! retting of textile plants. The first methods, 
'Ys L>eing less expensive to install and work, also give a better quality 
Vthan the latter methods. Prof. Giacomo Rossi's (i) methwl for the 
i^stri'al retting of textile plants by microbiological action is the most 
ent Till* method is based on the passage of air thrrtugli the macerating 
? wliich had already l>een pro]K>sed by Marmikr (190G as a meam 
ffirijiating and completing retting caused by si>ecial }>ectic areobic fer- 
ntv and oil the use of cultures of a s]>(>re-lxmring bacillus. HlkHIus Cor 
, Rossi, which, according to Dr. C\k»OMv is identical with, <jr very 
lilar to. asleruspoftis Myer-Migula. This method, tested widely 

Italv and in France, gave saiisjaclory results, for it shorteas the time 
iiitiug, gives no bad smell, and allows even bad <iiuiUt\' hemp to lx 
ti-d more Ta]ddly than in field rettingqKKils. To these* advantages musi 
.ijipiwed the fact that the Rossi method appUe<l to lump gives a t>q,x- 
retting whicii differs from that obtaincxi by the field methods ; the green 
the relttxl bark remain adherent to the fibres, and. in order to se- 
t.itc and whit.u the fibre after retting, sjx'cial machines must lx used 
w.idiing it with water. Morewer, the hai) (tbtaiiK-d by Rossi S nivtli'Ki 
:ither different from that <>btaine<1 in the field luts, on which tlie market 
;e j> busi-d ; for the numieut at least, then, there will be difficulty ii: 
Rising of tlx first t>ixN The drawbacks may lx attrilmted to the fact 
t the aerobic ^xctic ferment nsetl by Prof. Rnssi is not included in the 
ive flora of the field \A\i=, (it was isolated fioiu a decomi<»sing potato). 

It is ff)r this reason that iff. Caruonk, considering it necessary first 
ill to search for “ retting agents such as are used in the fields so as to lx 
ct'j UH* tin* knowledge thus gained of tlieir biological requirements foi 
covering the Ixrst means of favtmring the \‘ictor\' of useful factors on 
mless or deleterious ones is<.>lated from llie mud o! some of the Bologna 
tini^ pits an obligate anaerobic bacillus, which he ca 11 c<l BihifJusi /V/sr 
IS, and which is capable of retting hemp and many other textile plants. 

Ih. Car HOSE and M. ToMBOi,.A’n> have succtssiveh isolated this ba 
.11:? iiom the mud of pits in the province of Ikdogna. from the mud of 
0 ]tits of Rovigo, and from certain retting products oj the province ol 
■pK*s, and it scvms highly probable that B. U'htficus is tlie acti\e s^x*cies 
thir Italian hemp-pits. 

This h.icilliis, togetfler wdtli tlu* Sdei/furoMh’Ct',*?. actively rets hemp. 
^t.uk< or grtvn harl. in less than li> days at a tenijx'rature of jp*' C. 

■ Sit’ ihv iirt^iivU iirlicle ; - rrtif, ^'>r\eoMv> Ro'.st. hUusirutf -e i i Oi.'r / //•« ' 

.’•kif in B , o>0‘. I'l* 
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It gives the same type of retHng as the field pits, i. e., complete 
of the woo^ly parts and its s^ntaneous exfoliation. This renders 
of special machines and washing unnecessary for obtaining a white harl,, 
the manual labour following on Carbone's retting method is identical 
that generally in use for the product of field retting. The Car bonf, mftj, 
is being extensively tested during the 1917 htmp season. Td 
it is sufficient to build i)ools. heat the water to 370 C. by means of a 
of steam or any other method, and use the desired ferment, which cag] 
prepared at a minimum cost. 

The exi)eriments carried out by Dr. C.arbone up to the iirescnt^ij] 
that, besides hemp, B. felsineus is capable of retting flax, rani btnyjai^ 
nettle, broom, various Malvaceae, Foufctaca, Sanseviera, and varen 
species of agave. This bacillus always gives a ver\' rapid retting andv? 
fie, white, well-separated fibres. 

957 - influence of Various Factors on the QuaUty of Rubber. - i>b viirEs,< » ; r 

of rolling on crepe- nibbt'T, in Archief nwr d4 Rubb(*cuHur in Sedt’rtAHdiCfi lnii.i.Xr:^ 
No. 1 , pp. ir*22- — n, Influence frf the rubber content of latex on the qu.iiuy 
rubber, IhiUm, pp. - IH, Inliueiice ol the amount of acetic acid <>n tli-.-rj 

of the tubber, /frj^rni, pp. — IV Influence of the age of the trees on th.- .luiilify 
rublier, IbiU^, No. t, pP- B;it:tvu. 1017 . 

I. - Invucence of rouuno on cr^pe rubukr. The .Vr]* 
summarises ns follows his owm exi)eTiments, partly using tho^v nt Dr. X,1 
Sw.art, 

the opini.m is ^till Lirgely hcl<l that prulmgetl erqKnng rouHt Ik- pn-mdi i.il 
ctwgnlum. l?AtoN iiml OBANTUtM luul .ilrcii-ly slatctl in idi S {.4:;/u- / . M .-5. 1!!.;: 

that the influence of (.-repeing, if any, i» »>JiIy sniifll, while after these exixTinuni; Li-'# 
HnUhc<J. the results of C\Mf-Ki'i,i {Bnll. Depart. No. .’m Uvaini- known i*; 

aqKiny as oftm os 5'> to linu'S in the washing machine, no .lifT»T«-niT o.uM !..y:!'.b* 
%"ulcaniseil pri>iuct. 

The author rercated these- investigations, first l)evau«c the aKivt nu-titJ-.r.ri i-vtfii 
tcirs-U<l not study the influence of smooth rollers, in which the mWa-r is m-ist ! 
further btvanse no cletenninatioos of vi-^ftsity were mcntioncrl, althotich a cr n.. 
visenaity of the nw ru hirer wouht he the tirst thing to Ik exiKcteil. 

The inflm-nce of mining can only lx- rletcrnuncd if the rt-suUing of : 

same thickness ; diit'crcni.-c in tliisresfKvl may causea difference in the rate of dryicc.it: jai 

a -lirference in the rate of cure. This txring ;ah>wtr! for, one wnuhl ex\Ka from pn.i -iiieu 
r » in^ : a diminution of tensile strength and -. isctisily ;md a sIowxt rale of aire. The-e •Aten:* 
tend to show, in cvmfinnation of the eeperiments ui Eaton, <iR\STn\M and ‘ 

often there is uoiUrTerencealulJ, even with much loiiKcr crqK-tng th;iti Uever irnKtis, 
in 5 <jme coses small di'-fert-ners were found, though of no prai,-tica3 imiitirt.nuv : i-d -i 
one case, whtrre the niblKT became somewhat u*artn by |>rolonged treatment on stiio^isr 

wasa markerl diminution in viscijoily found. Tearing ami ntllinc of the ffl■^h o il 

to ha\ e little influence on its inner iiUiilitics . current opinion on this jMiiiJl i?« .if- •* r--*- 
speciihitions on the ** short or lotur tibre " of rnblH*r In actual e 5 tiitc pnu.Li^,‘ . i 
ing as Utile os is consistent with a goiyV <Hilwirl iH)i)c:iraiice of the crqK means .1 ^ - 

fuel, ;ind wear of ruaehiner>'. Thinerqu', umlct pr'.-scnl market eon<Uti<ms, h;is th*- 
of rapid 'Irying, though thick crqK with il,s rapid rate of cure might Ik preleiK-l l'> -- 
mamifarturers. From our experiments the omclusion may Ix-dn^Ti that rolling a 
times more or Icm has no influence on the inner fpialitiiw of ihc rubticr, pro' ide-l 
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^ to liwi nOlf cool. Id trying to i>rc|iarc ttti *e of uniform apf Ksirauce and 

Ijjjt® it does not matter if tW* i» reached by ixuudug the rubber a few times uiore fjr lese 

3 ?h the rolls. 

1 ] ^ Influence of the ruu uer content of latex on the quality 
ruBsHK. Author the followin^j; summary of his experi- 

•jjjt the dilutiou of the latex would Iwve an influence on the quality of the rubl>er obtained 
if by cofli^ulation was to be crpecte<l. Rubber, as a ocdloid, al^tjrbs part erf the serum 
iaj,a$iu coaKulatini? and retain* them during the creTieiiit: and wasUiog ijrtxesH, and the 
eweentrated Ihc latex, the more strum substanees the rubber encloses and retains. 

^jveral experiments were made to detnminc ulnit the influence of this factor may be in 
ffKfss of nibl *er prcr«iraliou . The resul is were : 

1] The tensile strength showed no difftremt, Ibonyh in s^jtne cases there wwe iiKlitritions 
, Viiy diluted lalcx gave a lower tensile Rtrenetlt i funher cxperinients will, hf.wever, lit 
1^,1 to prove or disprove this. 

jJThe slope or tvqje of the curve showerl no difference 
Till* I bcf^ity was diminished somewhat by dilution, but not tn an ini;>ortani extent 
The rate erf cure was dirniuished in an npprei iable ^^.vnx- by dihitiou The f oUowiny 

<unmwrisi*s the diflcrences for the two last nametl qmilities ■ 
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Ihi isoi unimiw'rtiinl d iiittctni' in ndc <rf unc inakt.’s ii dcfirable i<i diliite the latex t<. a 
i;iTjn5l)tK.T lonienl to<>btHm rublicT frf unjft>iin <;«!dity 

111 ila: priT aratb'ii of jmoVwl steel a siamlard dilution is in gcwral us ; in Java, 1 5^ , «iry 
11 is niLstly chosen tis the dilution ing a avntrulum ituU (.-an he caaly worked, 
la tk* !'r< t»ariitii'n of cTe}<, n standard dilution o{ latex is not cencTaily aa't'idtxi, hut the 
t iiR'iihouol facl.^ show it to l>e ik-siinble. It is l»c unuirkol that undiluletl latex gives 
(Uiftest viiring rublttT, tnit using undilnleil latex in caicnlati^m has the great disad\an- 
Ikton rainy <lays u pn.*hict irf variable ouality is obtainol 

tiray 1 r enipkisisoil thtU a standard dilution of the latex ‘stiof only dcsira' Ic .ritlia vku 
ilakin- .1 uiiifiirm oiisluct, hni idso for rcvalar and ixtMumiieal work in ihe factory. In 
this isihe only way to use .KVtic acid st -ariiicly, \\ hen the ruht>cr ct'nteiil of the latex is 
Niuic days more acetk acid tlum ncicss-ary is ad^lol. resuUing in a k>ss ; anil on 
'lays not enough i$ useil, giving a milky K‘rum aod loss of raldn'r. 

in. InELUENCK of the amount of ACKTK- ACn> ON THE ^UA- 

' OF Tin: RUUBUk. — Tartly based mi experiments of Dr. P. Aren? 
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and Dr. N. L. Swart, the Author sumtiuirises the results o( hi?) 
nionts as follows: 

That the amount of acetic acid nsed in coagnUtion has no great influence on Uic 
lities of the mbbtr, is already known from the results of other hivesUgatlon!?. 

Buli. F. M.S. IV, 165) signalle<l this as a distinct advantaj^e of the use of acetic ^cidovfctot^ 
acids such as sulphide. Sev-eral of the utiter's ex}>criment8 had been fttarte <1 tivfore 
results were puJjlishcd ; be now ^evie^^•s the results obtained, as they not only conftmj ^ 
also tend to am[)U/y, the already known facts. Hie results may l>e summarized as 

I) For quantities of acetic acid nuiging from the minimum to four timw as ^ 
tensile strength of the rubber slows no tUfference. 

’) The type of curve remaine<l the same in all experiments in wliicb the ruhltcr uaspj 
pared as crepe : in one experiment with smokefl sheet the tyf^e was slightly les.>j when 
double quantity of acetic acid, Imt this result will have to be checked by further cxjjciinifjii 
3) The rate of cure diminishes with increasing iiuantities of acetic actrl, c. g. tn* ; [j 
null's in 135 when using four tinws the minimtun. For double the qmmtity of aixiic .'vdd thedi] 
rerciice is sometimes 5 minutes, but in several ctises it was found to l)e negUgiljli;. 

riThe viscosity decreases somewhat witlt increiising quantities of acetic ?ciJ,ihe Jiiit 
unce not cxcctiUng o.io, however, even for four limes the minimum amount, and oftcc remai 
ing near to v.ithin the limit of 0.03). 

.As iu ordinary estate- practii-e great variations in the amount c^ acetic ;icil used f-n 0.1:15 
laiion (e. g, half or double the ordinary quantity) will seldom or never occur, the iiscofacrt 
add in practice will not form a factor (.‘ausing important variation in the iniit r I'laiitie; 1*; 
rubf>er. 

Economy in the u^* of chemicals of course nccessilati'S the itse of the nuaitmnn LiK-.’ist 
•icetic acid giving the dosirel ci-agulation within the desireii time ; Init nnn dus .uii'>’,i;n 
which may differ for the methinl of prqjaration on differeut estates — is llxc^i. ilic scuiIIt 
riatioiis ix.ciirring in actual pradUtt can not Ih: the cause of lack of uniformity in the 

I\'. Influence of the age of the trees on the ^uai itv of :i 
RUBBER. — Direct ex|)tTnnents to usccrtaiit the influence of the age oitlJ 
trees on the intrinsic ])Toperties of the rubber are practically 
In studying the qualities of niblxT front the same group of trees over 1 
a long period, other factors in the cultivation, tapping system, 
distances, etc., nearly always vary, and in comparing rubber from tlmererl 
estates these same factors may play a — still unknow’n?— role ; withnibbei 
irom different fields of the stime estate, factors such as methttd of ])ri]i<iTa« 
tion may completely confuse the result, if, for instance, the latex is not evciy 
day reduced to a standard dilution. Old trees generallv' pr<Mluct‘ a latcx 
higher rubber content than young trees and. it has been show'ii in a itrevinaa 
communication (See above, § II) what an iniix>rtant influence the 
content of the latex has, notably on the rate of cure of the nibber. 

By meaQ3 of several special cxj>erimcnts and hy carefully selecting the material U U*;d th 
w riter is now able to state, however, tliat noclcr simibr con^Utions ai regiuds ruhl^e: >■ 

01 latex, metfux! of coagulation and prciiaration, etc., the pro;)CTtK-s are as follMus : 

1) The tensile strength for older trees is not appredaWy than f'»r y »u!ig t'<*' 

in the case of young trees which ha^l l^een iu tapping for only a slu>rt time the writer h’-' 
ivji found a lower tensile stret»gth, without, however, being able to attribute this 
t? they frtith of the trees ; 
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I the sh'i'c or type of the ^re^-«raln rutve is mo^y the same ; aonif times it is 
for old tree*: 

-i the rate ol cure diminishes in an appreciable degree lor old trees; the oldest trerssiti 

g jpjylsoi 53 40 Kavc the slowest curing rubt^ of all ; 

' the viscosity for old trees is neatly always l^etler; for very young trees it U often 

^ the averaw. 

Atleniw*’ drawn to the fac-t that, in all these experiments, the ruWw was made in 10 
^ asuseabU' lignites hfvvcnot yet been obtained frc)mrub})er j)rej)an*rl as smoke'll slieet. 

Iris interesting to iwietluit these resulls only partly confirm the i^.iuion someUmes venti- 
si that mbtM-r becomes fretter as the trees get older. The viscosity imiy be t)eUet from oM 
s,the3lo"vri‘nd often much slower rate of cure might Im; considered as'a kss -ksirabk pro- 
gy. hi fiir !is young planlalions do i>erhup 5 stmurtimes jmt on the market of infe- 

jrfy. diiH may, nt least partly, be due to the hud that older estates are as a rule better 
^,HK-.lar<l work iu<.»rc regularly, and thus produce a tuIiIkt which, in external as weU as 
linsic (jvialities, is more uitifonn and regular, To lids tmiy f>e mldid the fact that ycaing 
a relatively small quantity of latex with a low rui)iH.T content, which may l«id to 
itfT diltitiou when the cuinvasbing is ad«lcHi to the latex, etc. When the latex is not 
ttt'ht to u slaiidard dilutiw , these factors may even go s-j far entirely to change the 
ve namol relative irtvipenies, 

][ the alKae mentioned fact, as to old trees giving a dow curing niblicr, also holds goi 
the old Irevr^ «« ihe primeval forests of Braril , it ntay help toexphein the rate of cure of Para- 
1 This lubfK.'T, tt'hicJi when coagulated with ac-etic acid, as on estatt^, should vadcanise 
;!y Offing; ti> Ihc age of the trees, de\ without doubt a much grtuter rate of iurc lie* 
iciliebiUli n-main wet lor such a long time, whilst f® the other Jun«l the smoking retard.'^ 
vdiunisiliou scmewliat, s<)l!uU taken all together a rale of cure very much the some as 
■if j'luntaiioti mbl^T wcnild be the rtsull, as is in fact OKiiti'iiicHl in current litfrature 
It may U adtl.il that on an estate in Java (Sidore<lki luur S< marnmv , where the latex exxr- 
riflin the ordinary manncT with aatic ,u.‘id givc*s a cre;H; which cures in 100 minutes, an 
bikuofthc BiariJian tneth'i l gives balls with a rateof cure of 6 minutes. In the same 
rihtlati'sriom the old trees in Brazil, hiouuht to suitdrcrd dilution and cx^a.'ulatc**! with 
itk acid. »■ til } i-rolmbly gir e a slew airing mf>f»et. 


5- Researebes on CoaguUUon of Rubber, in Java. — de vries, u ; i. sugiir as a 

exicv.iain fuT cTepc-rubber. in Uchtff chvu Jc' fiuhhcrcuitHr in .Yei fWvM Indit, Year i , 
N*>. I, pp s-i p — 11 , Ihrrtial eVKumhUion of latex, 3, pp, 1 1^4. Batavia. t<>i7, 

I. — Tur rsK of sugar as a COACn.ANT I'X)R CKiiPK-KrDBKR. ~ 
IV author thi* following summary of the results of exi)eriments 
cougiiifitiou of niblxT by the aid of cane sugar. 

Coaijulation by the aid of cane sugar, as pubiishetl by KATtiS (.-ig'rtc. 
/‘..U, S' IV, 29), was taken up by the Ih'soeki and the West- Java 
jtrink'iit;!] Stations ; the results of the former were only jiubiished at 
)!antcrs meeting, the latter issue<i a sjiecial Bulletin on the subject 
JRriiR .iiui Swart, IiiU)^'r/>r{)c/siattoft li'c’st-Jdv.i, No b. 

itmeteti ill - 4 ^k\ BulL F Af. S V, 4S). Several estates at the time when 
tic acid was ex^jensive made trials with this coagtiUml, and a large niim- 
|jf samples reachetl the Central Rubl)er Station for testing, 
fhv result is that the difference between rubber coagulated by acetic 
^ and by sugar is insignificant. Tensile strength, slo^x^ (tj-pe after 
iihRowiTz) and \dscosity are nearly always the same, wliile in rate of 
ii small difference is generally found, the sugar -coagulated rublxr 
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curing slower or quicker as the case may be. This means tliat, with a m 
ing sale contract, the change from acetic acid to sugar would marly ai^ 
mean a change in the rubber delivered, wliich, unless warning 
must be considered undesirable ; but in general the small 
rate of cure can form no objection to sugar as a coagulant, as the 
is well within the limits which are generally found for ordinary ftrst u 
crepe. In three series of experiments the uniformity from to 3 
(chiefly in respect to rate of cure) was not less with sugar-coagulation tlu 
with the ordinary acetic acid pnxedure. 

Only one extxriment as to the keeping qualities of sugar 
rubber has terminated so far, and it sliowed no harmful iuHuonci' ir^ 
the sugar. Several exixriments have been started, however, aiul resuii 
will lx published in due time. Oorter and Swart ( 1 . e.) haw 
that, in coagulation with sugar, the same acids are formed that act inti 
slow coagulation with small quantities of acetic acid, so that a ]*uiudici: 
influence on the rubber is not to be expected. 

As the difiiculties in the practice of sugar coagulation (discolouratif 
or scum formation on the surface ; incomplete or very slow cuagulati< 
when using bisulphite, and therefore a darker and sometimes uneven crtTp 
can be overcome, as is .shown by the above mentioned publications, sai; 
might yrossibly be the coagulant most fittinl to rq)lace acetic .acid in ca 
of need. 

II. Partiai. coAoruviTON of i^aticn. Partial coagulaiinnf'i iati 

may be obtained by adding smaller quantities of acetic acid than iV>r.iii 
nary coagulation, by which, according to the quantity of acid un-d. dii 
shorter or longer time, a larger or smaller part <tf the rublx r H-i ^rcU 
in clots after addition of more acid, or eventually after standing "xcrnidt 

The separation of a first clot in this manner is, howe\’er, only 
with undiluted latex of abotit 30 rubber content ; diluttxl laU x. sty iv . 
does not show this phenomenon, or only with difficulty. 

Tins procedure has l)een tried on st*veral estates in Java, and «.km 
a long time followed on a big c*stiile in \Vest-Jax*a. 

It was -- and rightly — sup])osed that by partial coagulati"n tk a 
purities and jjart of the non rubber subsiances of the latex 
would lx separate<l, giving as a secov 1 clot the greater part ot tin nibbe 
in a much purer state. In fact the first clot, when fonniug not niftietiia 
-5 tbe total niblxr, is (prepared as cTe]x) of a high yx-llow ic-iiiri 
browTi colour, whilst the second clot, without the use of liMsiyrJtt 
is very pale. Further it is jxrssible, in following this metluxl of 
to saxe acetic acid. It must lx* added, however, that the estate in qiio'tM 
liad to drop this ])rtx:edure, as the brokers after some time declined tciC 
cept the " first clot ” as first cre^x rubber, and the pale second clot >111® 
fetch a price which made this difference g<')od. 

Several series of samples, estate and ex]xrimental, have Uen udti 
and the difference betw'een first clot and the rest may be suinmaris**^ ^ 
follows : 
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First dot Ktst 


< - ; saffroa-yeUow to brown i pale 

^trogeo uiitl reiittJi j hlgb j normal 

Wgh normal 

iltsiroml’ ' I” ., . . i 

somewhat higher normal 

’ijj nir' . • ■ high ^ normal 

„f vulcanisation lor staadar.J curv e , high ! normal 


This jironounced difference between a highly coloured and chemically 
yre, rapidly curing first clot with low teasile strength and high vdscosity. 
last a pide second clot having nearly the ordinary properties of first latex 
te is only obtained when the first clot constitutes 15 to, at most, 25% 
tie total quantity of rubber, which is attained by using i part of acetic 
t in 450 to 600 parts <>£ nibber, or less ; sr)metimes eveu by using bi- 
)hite only. By adding larger quantities of acetic acid at once, say 1 : 250. 
iger i^erceiitagc (say 50 %) of the rubber may be obtaine<l as first clot, 
the difference in quality with the second clot than tends to disap])ear. 
It raav lx? remarked that the substances (oxydases) causing the \*iolet 
aee-colouring of the coagulum also seem to be included for the greater 
jin the " first dot ", as the first dot was often adoured b)‘ surface-oxi* 
ion, the rest remaining white. 

As it miglit be siip|)osed that the low- tensile strength of the first dot 
, to 1 k‘ . iscribed to particles of dirt, etc., this ^xiint was investigated 
;her, ami it w^as shiwn by carefully rew;isluiig and Tecre|)eing bt^th 
:s that this is not tlie case : 


Tensile strength o< 

t3r$t dot re.it 


ire ri w.i!;hia« 1, }2 1,50 

T tioVa 1-^9 


Kxtensive determinations were also made oi tensile streiigtli, and 
ttiLsiie strength of the first dot was found to Ik^ smaller for all states 
care ; this investigation will lx* ])ublishetl i« cxit'n^o iu another place. 
CAMnnau some time ago (Bull. Ceylon No 27}, expressed the opiuion 
■t with iiartial coagulation no marketl differeuct's are obtained either 
time of cure or in physical p>roperties. As will lx seen, the writer came 
an entirely contrary conclusion and not eel very pronounccvl differences 
ail res|KH:ts. This controversy is easily explained, as C.amprell adde<l 
>artof acetic acid in 88 parts of rublxr at once. se]»aratiag a first clot 
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with the Michie Coujsdge machine in 5 minutes, the rest being cJ 
lated a few minutes later. As we have shown, even with smaller 
ties of acid (i ; 225 to i ; 300), the first clot obtained shows oaly^ 
or practically no difference from the second clot, and it is only in?! 
acid in the proportion i : 450 or less that not more than 25 % of the 
is separated as first clot and then shows the remarkable projierties J 
tioned above. . n 

959 Experiments to Prevoit RusUoess In Sheet Rubber, ^ .ukns, dr 3 '.,in J 

•.■■w Ja Knbb('(ut>Hitr in S’alt^lumlsch-Indii, ist. y«ii, No. t>p. iViUi;, J 

The author gives the following summary of his ex|ArimciitJ 
rustiness in sheets of the Hevea rubber. ] 

The series of experiments were carried out on two differ<‘nt estj 
on both of which 90 % of the sheets showed rustiness. 1 

Rustiness is caused by certain comjxjnents of the serum (probalj 
proteids) exuding from the rubber after -the sheets are rolle<l and fonjij 
a thin invisible film on the surface of the nibber, when the water evan 
rates. When the sheet is stretched this film is broken up int«> small 
tides, which look like a yellowish-brown powder. The experiments demos 
trated that rustiness results if the sheets are hung to drip for a long tis 
after passing the diamond rolls, and that it may be prevented by 
them in the smoking-house as son as they are marked. The additi'ui 
sodium bisulphite did not give any result. 

Brushing the sheets with cold water before putting them iat] 
smoking-house proved to be ineffective, though the amount of ni^tyslse? 
was somewhat reduced in this way. 

Sometimes, sheets which are smoked directly after rolling lirtnu 
“ greasy This may Ix' pre\-ented hy kee]nng the sheets uni’u-r v4 
for a night. 

960 - Investigation of the Methods and Costs of Marketing Butter in Kansas. 

THTODORF., in Kttnsas A Axticullur^ii F Kpcfim(!nt .Si'; n, 

\o. cOb l>p. !- ’<<>. Toj>ck;i, Kansiis, 

Iniring a periiKl of iH months the Kansas State Agriculturiii l AiKriaea 
Station made a thorough investigation of the methods, pr<»ces>cs 
of marketing butter made lx>th on farms and in creameries of Xk staS 
Creameries reirorteil the complete facts of their business for mt>re tli.iiithra 
fourths of the Kansas cTeamery butter made during the ]x>riod -jf ^ 
while representative farmers and stores gave accurate facts vonc!.'r:iil 
their respective operations. The facts concerning the progress of Km 
dairydng were obtained fomi numerous library' sources luul from pilots* 
Kansas dairymen. A summary of the investigation presented in tin? bti 
letin in 32 Tables and 42 diagrams and charts, brings forward tlu- iblM 
facts and conclusions l>oth of local and general interest : 

i) Dairy’ fanning in Kansas has been, and continues to 1 h\ a 
on the average farm. Experience with whole-milk creameries. Irtcal 
creameries, and skimming-station centralizers jiroved that they wcrcia 
adapted to local conditions, and led to the establisliment of cream-^tata 
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f direct-shipper centralizers which are well adapted to the conditions of 
jsas dairy farming. 

2) Farm butter*inakjng has rapidly declined in Kansas owit^ to the 
id increase in the efficiency of creameries. Xevertheless, there are 
who make farm butter. 

Those who sold the largest quantities obtained the best j^rices, Qua- 
- of farm butter depends upon si)ecialization, which in turn is warranted 
y when a large quantity can be made and sold. Only those who lived 
^ enough to favourable markets found it worth while to make large 

t ouuts of farm butter. 

3) The average farmer does not live dose enoi^h to favourable mar- 
c to make and market butter profitably, except in so far as the stores 
ion- the }>ractice of padng the same price for lx)th goo<l and \xm butter. 

4} Kansas lias 78 creameries ; 41 are centralizers which make more 
an nincty-fiv^ per c’cnt. of the creamery butter of the state. Only one> 
[jdof the creameries make annually 10000 jxmnds of butter or more each, 
jiinilizcrs are necessary because there is only one creamery for each 1053 
Rare miles, and the averse farmer lives tq miles from a creamery. This 
too great a distance to drive, so that cream shipment is the farmer ’ eco- 
Diital clj«)ii‘c. 

I 5) The average creamery ])atron in the state sells less than one quar- 
r of a five-gallon can (d cream i>er week. He finds it more profitable, 
trefoie, to sell to the cream station at the cream station prices, than to 
p]> and deduct from the delivered priev, the ex]x*iLse of shipping a 
oily filled can, It is the small amount of butterfat suyiplied by the aver- 
j;crcameiy patron which accounts f(jr the fact that 20J0 cream stations 
liver fonr-fiftlis of the butterfat from the fanner to the Creamery. The 
K farmers who pnduce sufficient cream to justify direct shiyunent are 
lowing this method. 

fi} The prices "paid for delivered butterfat by centralizers averagetl 
oveFlgin price's, and according to prevailing econoniic conditions appear 
\k- fair. The fact tluit butterfat prices in Kaitsas are s<nuewhat lower 
an in borae other states is Wause farmers choose to sell four -fifths of 
rir butterfat through cream stations rather tlian to deli\ er the cream at 
esr own exjH'nsc, The difierence Irelwivu prices jiaid to fanners in \Vi<- 
idn and in Kansas, for example, was due to tlie difference in cost 
ting butterfat from the farm to the creamery in the two states. Kansas 
niers, because they lived 19 instead <»f 5 miles from a creamery, on an 
:?rage pay 3.4b cents to deliver their Inittfifat. 

7} More and better dairy cows would h;na- tlie effect of reducii^ the 
of getting butterfat to tin* creameries, cd lowering the ct)St of making 
I'i marketing butter by the creameries, and would result in higher net jui 
^ uiil greater profits to the farmer. 

‘ ' Figures showing tb« Convorslon of Colostrum into Normal Milk, from the 
Standpoint of the Daliy Industry. — sre n.> 0:7 Fr-run . 
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DISEASES NOT DUE TO PARASITES 
OR OF tlNKNOWN ORIGIN. 


962 - “ Gumnunb** of tho Sugar-Cam in Java. — o.aotuBWBCB, j., in .-ffcJiitf 

m Miderlamhch-tndie, Pt. i 5 , |>p. pi. I*IX. SocfJibuji, i-ir 

“ Gummfwis " of tliu sugar cane is found all over Java, and bat iei 
varieties are ininume. The disease is closely connected with the use i 
the plantations of cuttings with soft bark which rots easily. Tlu- ])ro(it;[i 
of putrefaction, besides p^e^•enting the gniwth of the plant. Ciui.se lusym^D 
the roots and are the real cause of infection. 

The danger of infection is greatest during the dry season and in light s-iili 

There is no danger of spreading the disc^ase by ctittings from an inf« 
ted ])lantation, as the presence of Bacterium vascular um alone is not snffidai 
to infect healthy plants. 

The disease may be jirevented by the use of cuttings with hard kiik 
which are more resistant to rotting. Cuttings wdth one node only shodf 
never be used. The application of tar and Rudeaux mixture gave ntsa 
tive results. 

,63 - The Treatment of Sugar-Cane Cuttings with regaiil to « Sereh ” Disease a 
Disease of the Miloem in Java. — van Uakreveu). ph . in ircSitc^f f-<-r jc 

duslrte m Sederlandiih'^Ituhc, Pt. 15, PP 55r-.vS') Socr.iUiia, I'liT- 

The question of the supply of sugar-cane cuttings has recently attrac 
ted genemi attention. There is a demand for a ctx)|x*rative nmuntaE 
l»lantatio!i which will produce nittings of the lyyK’s and varieties require 
by growers. 

The author, who is the Director of the Sugar-Cane Kxperinieiit St2 
tion of Pasoeroean (Java), does not sev in tliis measure a radical solntioiK 
the problem, and again discusvses the question of cuttings in TeUti^n t 
the diseases mentioned. The results of his studies lerl to the following c 'E 
elusions. 

When a variety of sugar-eaiie is attacked by “ sereh ” in certain 
tations in the plain, and the disease spreads, it is necessary that cuttinj 
grown in the mountains be introduced. 
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possibility of propagating these cuttings in special plantations in 
i plaiDS depends on the extent of the disease. In order to judge the de* 
of susceptibility to the disease a special inspection of the plantation 

jiaperative. 

It is impossible to draw up any programme for the supply of cuttings ; 
method e^cacious for one plantation may be very costly for another. It 
necessary to keep an exact record of all the results obtained from imported 
j)tintaiii cutting, and especially of the productions obtained. 

\s soon as disease of the phloem appears, cuttings of a variety grown ab 
height of 2500 or 3000 feet during several generations should be obtained, 
[cb cuttings may be propagated in special plantations at a lower altitude. 

All these measures have already been carried out for many years at Java, 
d though a special, cooperative plantation is much to be Cf)mmended, new 
jjjlts must not be expected from it. Morerjver, it would be impossible to 
lit it to cuttings newly imported from the mountains ; only the production 
new varieties being capable of allowing a decrease in importation and 
pm 

A certain number of ex|jeriments with the new varieties in the planta- 
,u is the only means of ascerUiining their qualities. Such experiments are 
:eady being carried out on a large scale in Java. 


DlSR.ASIvS DITE TO FRNGI, 

BACTERI.A AND OTHER LOWER PLANTS. 

The British Species of Pftomops/s, - Gsove, W. H.,in R-iyal Became Gatdent 
[ Km', HuU^in of Uisuilantous No, 2, pp 4<‘r7j, PI. MI. Lonion, 1917. 

j The revision in 1916, of the large number of British specimens pre- 
[rved in the Herbarium of Kew, under the genus Phoma, has revealed the 
^ence in Great Britain, of a large numbc*T of species belonging, not to 

t genus Phoma, but to the genus Phomopsis. A list of these species ar- 
;e<i alphabetically is given here ; the name of each being followed with 
be moqjhologicaJ or critical notes. The localities are only given when 
le species has not been previously rect-.gnised as British. Complete des* 
iptiems will appear in a work which is now in course of preparation, 
Amnng the Phomopsis mentioned arc ; 
i) Ph. ambigua, Trav., on twgs of Pyrus communis ; possibly also 
1 The pycnidiura of Diaporthe ambigua, Nits. ; 

2} Ph. Artuianchicris, Grove, on branches of Anulanckicr : 

3) PA. Cclastrifuu^ Grove, on twigs of E«ony«i*s amcricanus ; 

4) ^A. etWosems, Trav., on the branches of Ficus Carica, The pyc- 
of Diap. cintrascens Sacc ; 

5) PA. cisHna, Grove, on branches of Cistus laurifolius ; 

6) PA. Corm, Trav., on twigs of Cornus alba, associated with Diap. 
Fckl. ; 

7) PA. crypiica v. Hohu, on branches of Lonicera iu Cheshire. The 
fcnidiuiu of Diap. crypiica Nits. ; 


gestekal 
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8) Pk exul, Grove, on twigs of Maclura aurofUiaca ; 

9) Pk jajxmica on twigs of Kerria japonica. The pycnidiutnof ^ 
japonica Sacc. ; 

10) Pk juglandina v. Hohn., on bark of trees of Juglansre^^^ j 
pycnidial stage of Diap. jMgfatkiiffa, Nits. ; 

11) Pk LandegkmiM v. Hohn., on twigs of Philaddphus cmiifi 

The pycnidium' of Diap. Landeghemiae, Nits. ; ^ 

12) Pk Lebis$p, Died., on branches of Negundo aceroide^. pyctii^, 
of Diap. Lfbiseyi, Niessl. ; 

13) Pk Lysimachiof, Grove, on stems of Lysimackia vulgar^^ 

14) Pk Malvacearum, Grove, on stems of Malva moschata ’ 

15) Pk Midleri, Grove, on branches of Rubus fruHcosiiii. a 
/?. Idaeus ; 

16) PA, nitidula, Grove, on stems of Scrophularia nodosa ; 

17) Pk occulta, Trav., on scales of cones of Picea excelsa, at Malv 
and Dolgelly. The pycnidium of Diap. occulta, Nits. ; 

18) Pk Platanoides, Died., on twigs of Acer pseudopialanus] 

19) PA. Pr«nor«m, Grove, on twigs of Prunus Laurocerasus and 
lusitanica. Possibly the pycnidium of Diap. viridarii Sacc. ; 

20) PA. pterophila, Died., on samarae of Fraxinus «fe/ 5 tor. but 0 
on the thick part enclosing the seed, not on the wing. Pycnidium of Di 
samaricola, Phill, and Plow ; 

21) Pk guercella, Died., on twigs of Quckus ; 

22) Pk quercina v. Hohn,, on branches of Quercus at Malvern :C 
sidered to be the pycnidium of Diap. leiphaemia Sacc. {Valsa Uiphaemu } 

23) Pk Robergeana, Died., on twigs of StaphyUa pinnala ; proba 
the pycnidium of Diap. Robergeana, Niessl. ; 

24) Pk Rosae. Grove, on prickles of Rosa canina ; 

25) PA. rttdis V. Hohn., on twigs of Laburnum ; pycnidium of Di 
rudis Nits., 

26) PA. RyckhoUii v. Hohn. , on branches of Symphoricarpus racem 
The pycnidium of Diap. Ryckhcliii Nits. ; 

27) PA. salicina Died., on branches of Salix babylonica, 5 . n 
nalis, and other species ; 

28) PA. sambucina, Trav., on twigs of Sambucus nigra. Tbepp 
diura of Diap. circumscripta Otth. ; 

29) PA. scobina v. Hohn,, on twigs of Fraxinus excelsior, fre^ptri 
accompanied by Diap. scobina Nits., of which it is the pycnidium; 

30) PA. striaeformis, Grove, on twigs of Kerria japonica , 

31) Pk velaia, v. Hohn., on bark of Tilia spp. Thep>'cnicium nf D; 
velaia. Nits. ; 

32) PA. viridarii, Grove, on tw^ of Magndia grandillora. 

There follow some species excluded for the present from the British! 

965 - Mew lapaiUSe Ftsngl — Tanaxa, TtbtAxtno, in Sfycoio^, v«i. IX, 3 PP 
173 and Xo. 4. Pp- 349 * 251 * MncMter, Pa., 1917. 

The writer prorposes to supply Ainerican and European phytopathi 
gists, by means of a series of papers prepared for the purpose, with 
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full information r^arding newly discovered Japanese fungi that have 
j, described only in Japanese. 

The descriptions given in the two papers analysed (which are the first 
jjg jjeries), are taken from different Japanese publications which appeared 
Q15 and 1916. 

As regards the Japanese fungi discovered before those dates, there are 
5ts: one is by P&OF. J. Matsumura [Index planiarum japonicarum, 
.1. Crypiogamae[Funii, pp. 127-184], 80 Tok>'o, 1904) andgivesin alpha- 
ical order the species with synonomy. host plants and localities, all in La- 
; the other by PROF. M. Shirai (.4 Lisi of Japanese Fungi hitherto Known, 
pp., go, ToltyO, 1905), giving an alphabetical list of sf)ecies with synO- 
ly in Utin and the host plants in Japanese characters only. Local!- 
’are nt)t given. 

The more important fungi causing plant disease in Japan are treated 
y Prof A. Ideta {Handbook^)/ the Plant Diseases of Japan, 4th. ed., 1104 
40, Tokyo, 1909- 1 91 1 ) . A 1 7-page i ndex gives the I^tin names of the 
p described. Prof, Ideta is now writing a supplement bringing this 
k up to date. 

After this preface, we now give a list of the s])ecits of which the wrifer 
rtxliices the description.s. 

i) Vdha [liuvaisa) Paulowniae, Miyalx* ami Hetnmi sp. nov. (in Jour- 
oj Plant Protection, published Sq>teniber 1916). This fungus attacks 
Anr/oa niVi tree first on the twigs, and spreads over the branches, fi- 
y covering the entire trees down to the r(K>ts. The infection (xxnirs 
.inter and early spring, mostly on the wounde<l, or dead, parts of shoots, 
chgiadually become rough, dry' and brown and finally crack, while ir- 
ilar, elev ated spots appear on the surface, these being the stromata of 
funi^us. This " Tachigare ”, or dieback disease, first appeared in 
daido alynit 1910 and seriously damaged Paulownia first in 1913 and 
4. when many old trees were killed. In 1915, the disease spread all 
T Hokkaido, and in one case, about 3000 trees at the same place were 
ickcd. I'oT its prevention . the trunks of the trees should be wrapped in 
iw in winter, so as to prevent freezing or w'ounding. The trees should 
j|jrayed with Bordeaux mixture in early spring. 

2j Ophiochada ^raminis Sacc., H. Haran. comb. (May 1916). This fun- 
, commonly called Ophiobolus graminis Sacc., is known as tlie cause 
not-Tot of wheat and Wley in France, Belgium, Germany and Japan (i). 
ra. who discovered a similar disease on rice, proposes to transfer 
tlie genus Ophiochaeia on account of the existence of bristle hairs 


') This fKimsUe has Iwa recorded in ^Uilercnt rcplmis of Italy as causing severe da- 
e. not only to wh^at and herlcy . but also to rye and oats. It has also been found on A jfo* 
■"sp . iinri i.s knwn in&i|{lAn<l under the name of straw blight. The fungus does much in- 
i') whe^t in AustralLa, udtere it has also ai^rwi on Bromai fitrilis, Clr. Fewaeis T., 
^ssiti vcgetali dclici^antecoltivate od utili sod. erl„ pp. 43 <i* 4 i'? Milan, Hoei^t, 1915 , 
SffiG., ‘'rHseaKS of Culth'ftM Plants and Trers”, pp. 226-2:7. London, Duckworth 

(Ei.l 
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on the perithecium. He suggests the following factors in preventin., 
disease : selection of a resistant variety ; necessity of avoiding 
too miich nitrogenous fertiliser; not allowing too much water on 
the application of fannyaid manure. 

3) Marssonia Carthami T. Fukui, sp. nov. (June 1916) ; on living 
of young plants of the Composite Carikamm tinciorius 1 ^. (Called “Bej 
bana ” in Japanese and Hung-hud in Chinese), at A'begun, Shidzu^^ 
ken, Japan. 

4) Mycosphimella Hordicola Kara sp. nov. (July 1916), On 
and culms of wheat, barley and naked barley [Hordenm trifurattumli). 
Its distribution is as follows : TJkishima-mura (1913) ; Inasagnn, 
raura; Aratama-mura (1914); Fuji-gun. Obuchi-mura (1915): Ageharu-im 
Shidzuoka-keii, Sunto-gun, Kanoacka-nuira (1916). Local names of tlie 
sease ; “ Mugi no Tachigare “ Kuse " : new Japanese name “ Mugi noS 
garebyd. A barley variety “ Dobu ” seems resistant to the disc ase ; on 
other hand ‘ ‘ Oku-mikawa " is very susceptible. The disease is mucli^, 
injurious when seeds are sown ejitlier than the usual planting timt | 
becomes virulent when nitrogenous fertilisers are used too freely. Pijj 
phates are effective in strengthening the growth of the culm to withstand!] 
disease. Lime, flowers of sulphur and Bordeaux mixture all lessen i! 
damage done by the |>arasite. 

5) Scarias cupiUdu K. Sawada sp. nov. (February 1915}, oiitheupp 
surface of the leaves of Then sinensis h., sometimes covering also the lo* 
surface and, even the twigs, at Taihokuch^ Chonaihd-shd (Form >>a), 
December 1907. 

6) Zukalia Theae K. Sawada sp. nov. (February 1915) on l.-av^ai 
twigs of Thea sinensis at Shinchiku-ch6, Sanshaka, Formosa, in 

7) Zukalia nantoensis K. Sawada sp. nov. (March 1915) »n leai 
of Thea sinensts, at Nant6-ch6, Gyochi. Taiwan (Formosa) in 

and at Nant6-ch6 Shinjo. Taiwan (Formosa), in October 1915 ; thisf\ii!i 
causes the disease of the tea plant called Susu-byd (Sooty mould 
sease) in Formosa and mostly occurs with Z. theac K.. Scortas uipMi 
and Capnodium Footii Berk, and Desm. 

8) Pestalozzia Theae K. Sawada s|). nov. (February 1915) <>n leave; 
Thea sinensis ; the diseased spots are brown when young, but when nuti 
become grey with a brown margin. They are usually i cm. in thame 
sometimes covering half a leaf. Tyi)e localities* Taihokiichd Ziuh6(i9^ 
Taihokuchd Kusshaku ; Taihokitch6 Moknsaku ; Taihokuchd Shint 
Taikokuchd. Rigyokutsu {1908); Taihokuchd. Hokuseiko (i9«7): Tai 
kuchdChonaihd {1908, 1909, 1910) ; Tdenchd Kessishd; Toenclid Donk 
Tdenchd Anheichin (1908) ; Shinchikuchd Shinpo ; Akdchd Kdko (19 

9) ScUrotinia Fagop^nri, S. Hori sp. nov. (March 1916). The; 
rotia form inside the seeds of Fagapyrum esculenium Moench. and proa 
germinate twice a year. 

10) Phytopkthora Ailii, K. Sawada sp. nov. (March 1915). on the ^ 
and flower stalks of Allium fistulosum at Taihoku-di6 Chdnailm-^iho, 
wan (Fonuosa) in February* and July 1913. An attempt toin<H:«ut{ 
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ijgfy onion Twth this fungus was not successful; the only plant susceptible 
je disease inoculation test Epiphyllum ituncaium Haw. The di- 
> 1$ not at present widely distributed and the injury not very soious. 

11) Phyt. Mfhngenae K. Sawada sp. nov. (March 1915), on the fruits 
le eg}? -pi ant {Solanum MeUmgena), All the Japanese varieties of S. me- 

are susceptible to this disea.se. and in one case 60 to 70 per cent, of 
.jop was lost. Inoculation tests proved that the disease can be produc- 
tobacco, tomato, potato, figs, Areca Catechu, Hibiscus esculerUus and, 
le&er degree, on Epiphyllum truncalum and Ricinus communis I,. 

12) Massaria phortioides, I. Miyake sp. nov. (Decembet 1916). common 
vigs of Morus alba on which it is probably parasitic. This fungus is 
1 throughout China and J apan^ T}7)e locaiitie.*^ ; Gifu-ken (prefecture) 
zu-gnii Kaisai-mura ; Fukuiken (prefecture), Tsuniga and Yamagata- 
(prefecture). Yamagata-shi (1915); Akita-Ken (prefecture) Akita-shi, 
Dtate-cli6, Iwateken (prefecttire) Fukuoka-cho and Kyoto-fu (prefect- 
Ayahc-chd {1915). 

; 3 ) M. mart, I. Miyake s^). nov. (Dix'ember 1916), on twigs of Moms 
it Akiti^'Ken (prefecture) Yuzawa-chb (Marcli 1915), and at Ky6t6fu 
rctnre) .Ayabe-chd (April 1915), 

Vegetable Parasltw Observed on Cuttivated Plants in the Dutch East Inii;s. - 

r Xo. this Review. 

The Acidifying Action ot the Basidiomycete ConiophorM CertbelU on 

mtKir.— UETW, l,., in A nnait .iel R. /WUnM sapirmr^ tutiionale, VoMI ^1016- 

17:, I'P- 433-447, I-:, I'lorcncc, I'ji/. 

‘be investigations of MOtLER, Fai.ck and Sch.affmt have shown that, 
the fungi capable of determining a primarv' infection of timber. Co- 
yra cerebella A. and Sch. is without doubt the most widespread. These 
ry infections, which ca.ise dry rot, later lead to secondary infectrons 
k-r fungi, among which is MeruUus lacrymans. thus causing the com- 
iiestniction of the wood. 

he results of experiments on this siihjtTt lead F.ttCK the ainclusinn 
Ik- ]'redis]x)sitiou of wtx)d to attacks by MeruUus in the case of sixite 
<m, is <leteTmined by the acidification of the medium by Coniophora 
her fungi. 

i’ehmer opposes tliis opinion, and considers that. ver\’ often, thegrowih 
:elium on unsteriliscd wood or the gennination of MeruUus sjx>res, are 
:«1 by saprophytic bacteria or fungi which multiply by fission, and 
cvclop in s])ite of the low acid reaction nf the wood ; tliis action is 
oro marked if the wxxxl is nentralised by .alkalis or alk.iline salts. The 
able iufiuence of acids on the germination of MeruUus s^xwes ])robably 
^sftrecisely in the fact that it inhibits the concurrence of other non- 
.iicr(H)rgarusms. 

his iliscus.don is of practical intert'st when- the treatment of wood is 
fled, since it seeks to detcnninc whether infection by .V/crtt/iw can 
by spores or only by contact wdth wood which is already diseased. 

• Wehmer think*?, the natural acidity of wo<-k 1 is not su.'ficient to 
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protect the niycelixun derived from the s^res against the 
action of schixomycetes or fun^ which multiply by fission, all danger 
spread of infection by spores is removed, or, at least, must hf very’ y 
If, on the other hand, as Falck thinks, dry rot, or any other action of J 
croorganisms, by incieasing the natural acidity of the wood, 
genni nation of the spores and the growth of the resulting mycelium J 
fection by sjxrres constitutes a great danger. ' ] 

A first series of experiments undertaken by the author foi the pnrpj 
of clearing up this question showed that Con. cerebelh can haw an acidif, 
ing action of wood. This acidification, which is very slight, is due to 'ixafj 
acid (potassium acid oxalate) ; it is subordinated to the rate of growth i 
the mycelium and to its metabolism. 

The sui>erfic!al growth of the mycelium alone, without suhse(iueiitrit 
tniction or alteration of the constituents of the cell walls, does notilet^ 
mine an increase in acidity, but gradual and continuous oxidiition, ev| 
cially of the tannic acid, by the action of the oxidases, causes a decTcase 
the original acidity. This same fact may be verifiexl in the case of wn 
which has been strongly attacked and altered, if cultivation is ptoloiio 
beyond a limit, wliich varies in different woods, and depends on iht^ qual 
and quantity of the food at the dis|)osal of the mycelium. 

It may liappen that the same wocxl attacked by Coniophora, hut ,;i 
lysed at variou.s periods, shows on increase or a decreast* in tlu* ori?: 
acidity. These variations must be taken into a>nsideration when ^tudy 
the conditions rendering wood susceptible to attack by M. lactymum 

The Coniophora mycelium, developing on woorl, has no ant.'tgoni; 
action against many S'|>ecies of ordinary bixeteria and moulds {Pemdllk 

The investigations aie to be continued. 

Pitents RelaUng to the Control of Plant Diseases and Pests. - s. vn,, 

tlv’.s Rnun'. ) 

969 - A New Disease of Wheat, Probably of Bacterial Origin. - smith, i;rwo. u 

Ibc JifUffUil Of A^'ncuUural Riicarck, Vol IV, No. I, p{), Si-5^, pi. l-S. W.ishiiivl'n,!' C 

1917. 

Preliminary notice is given of a di.sease r)f Triiicum spp. whiih ba 
ap|>eared in various parts of the Uniter! States of America. Itwa^te 
obper\’ed in 1902 on wheat from Indiana, being considered prnLiibi 
of bacterial origin. It was again found, in in large (juantiiks ' i 

terial from Kansas and Indiana. In 1917 the disease was obserwtlmlVsi 
Oklahoma, Kansas, Arkansiis. Mis.souri and neighlx)uring states. 

The dist^ase is being fully studied in the Washington Plant 
balx)rator\' in collaboration with the Kansas and Wi.sconsin l‘.xpifinia 
Stations. , ,. 

The disease is characteriscnl by the apjxarance of black, 
parallel strqres of varying depth, on the glumes of the wheat wlicti u 
nearing maturity. The stripes are usually mf>re numerous atal 
on the u])Y)er parts, where they often fuse ; they frequently reach to tlif 
of the glume. Inside, in the parts corresix^nding to the stripes, the ^ 
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Ijlack or brown ^ts, invaded by bacteria ; in some cases fungi are 
•^\und. In bearded wheats the awns are often attacked and discoloured, 
tesst ut theii base. In the advanced stages of the disease the racbis and 
liB aje covered with black or brown streaks. The leaves too are attacked, 
kn the disease is serious the caryopses appear very shriveled, and, so- 
Jmes, there are cavities filled with bacteria in them. As the ears are 
jnted and the caryopses considerably shrivelecl, there is a corresponding 
Auction in yield. 

poi iK'Xt autumn, only seed from fields known to be free from this 
^HHesh>>ul(l be used, and no manure should be used derived from animals 
food or litter contains straw attacketl by it. Such manure should 
]v be Hsed on fields in which neither wheat nor other cereals are grown, 
liinals IkI on the straw of the disea.sed wheat should be kept away from 
l^ls in which wheat is to be grown. 

3 * iriirf* and I/, THtiei, Observed Respectively on Barley aikl 

tUfhWt in JaVli van Uau., C. J. j .. in y'rj'.'.wrtuHiiT, Yc;^ XXVIII, Xo. I, pp. 24*27, 

loti’A-ia, 

For some time past interest in the cultivation of wheat has Ixren re- 
wid ill Java. With the hel]r of the Department oi Agriculture exixrri- 
riital ])lots have been set out and it is ])roposedto intrcKluce large quanti- 
s of wheat into the Island. 

Although cultivation has started so recently, diseases of cereals have 
e.vly a})r>eaTe<i in the Dutch Indies ; chief amongst them are smut of 
rli.y lUsUh^o nudu) and smut of wheat {V. 7 >f 7 icj). 

Hk- way smut was brought into the island shows how ea.sy it is to in - 
dnee a Usease by means of seeds. In 1915. horses for the anny arrived 
luiCluiiii. WTiile on Ikiard they were fed on barley, and a small quantity 
‘.bis cereal came with the horses to the army deposit. Without any spe- 
ictiid in view a little of this barley was sown at Padalarang, where the 
rse-dejK)sit is ; sliortly after the plants were atUicked by V. nuda. It 
inl<! notetl that barley is cultivateil in no other part of Java. 

In iqi6, the Department of Agriculture obtaine<l seed wheat from 
di i and KiirojH'. The plaiits from tliese seetls were attacked by various 
amongst them smut, 

SjKt'ial attention is drawn to these facts, and the urgency of disinfect* 
Dhc s<*ed by treatment wnth hot water (Jexsex's method) is insisted on. 

1 - SeptorU PersicMrUe o. sp., a new Leaf-Spot Disease of Polygonum 
PtrsicurU in Utah^ United Stat^. - o‘ v i ,ii: Mwol' ja. Vui. ix, Xo, 

i' plate 10. I.,;inci 8 UT, !*;». oo;. 

Tile writer describes as a species new to scie nce. Scpiorui Pcrsicanae 
iKb ih }>arasitic on the living leaves of Pofyg(>n«m pcrsictmah., pnxiucing 
tiqtk'in.us s[>ots upon the upj)e! and lower surfaces. These spots, which 
• luarly circular, are from 1 to 8 mm, in diameter ; tliey occur either 
or united, and are at 6rst rusty brown in arlour. Later, they 
Write brownish grey or grey tm^rds the centre, Ixnug surrounded with 
puqlish'rtni'or violet lx>r<ler. 
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The fungus, which is represeated by a small number of spccinKi,^ 
fo.ind in July 1914 and August 1916 by Mr, W. W. Jones in Salt 'i^ 
Valley. 

973 • e/lr«fwAc/«0^i^iiov^11ieCuwMtti»lHKaseofOry^^ 

Lemon Tims known as **atn» Blast** la Cattfoiiila.-LBB. h atbik^/ 

Journal of A^ienUural JRmarch, VoL IX, No. 1 , np. i-8. plate* A, i-:, WasijJ 
D. C., 1917. . 

Since 1912, a disease of orange and lemon trees has repeatedly be, 
reconled in north and central California. In 1916. Dr. J. E. Coit, findij 
no similar disease described in scientific literature, gave it the name of ", 
trus blast 

The disease is first noticed dtmng tiie rainy season of California, usuaj 
about the middle of January. Young leaves are found to be dropping 
sometimes leaving whole branches bare. On examining moip clos^ 
black, discoloured areas are noted on the leaves ; such arciis are foy^ 
most commonly at the junction of the leaf blade and the wings of the petiolj 
The affected parts have a water-.soalced appearance, and tho whole Iq 
loses its rigidity and hangs limply from the branch. Less connnonly, std 
water-soaked lesions appear near the tips of the leaves. 

The blackened areas frequently spread down the petioles of tht leavi 
into the twigs upon which the leaves are borne. If such a twig is yornig aa 
actively growing, the diseased area spreads quickly, and the whok twi 
becomes black and shrivelled. The disease has never been fomid .spmdia 
down into the mature wood. 

In California, there occur in March, periods of several days in wliichtl 
weather becomes very warm, and the orchards dry up to sonic extent. Stic 
weather causes the affected tissues at the base of the leaf blade and ti 
affected leaf petioles to dry up. become rigid, apd the leaves to droop. 

In many cases, the lesion spreads from the petiole of a leaf down ini 
the twig tissue which is still soft, but not actively growing, and a Miull blac 
area is formed round the base of the petiole. After the leaf has dropp«I ol 
and the dry season begins, brown blister-like scabs are fonned ov 
such affected area.s. A.s the twig continues growing, these scabs Kwii 
loose and may be cast off the following autumn. Oft trees which have bet 
affected in the spring, however, such blisters are frequently fomul in thi 
succeeding winter, and these are presumably the sources for the di-setnica 
tion of the disease. 

On January 24, 1916, fresh material of '* Citrus blast " was wnt ir« 
Palermo, Cal. Scions through the lesions were made and the wef 
seen to be filled with motile bacterial organisms. On isolation plattf. ba 
terial colonies weie obtained which, on inoculation intoorange trees in tb 
greenhouse, produced the typic^ lesions of the disase. From such 
inoculations the organism has been rc-i.solated and re-inoailati-d agai’ 
giving positive results, after which it was again Isolated. 

This bacterium is a distinct specie new to science, and is dericribeii 
detail under the name of BacUrium atrarcfaciens. It lives in the 
chyma* destroying the cell structure and leaving large pocket^ filled 
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Jbe micta^nism does not ordinarily invade the 

^,lat bondles and w apparently restricted to the parenchvma 

young trees in nurseries may al^ be injured. 

. Studies on the « Ink DIs6i»»* of tht Chester , > 

M R. fstiMo tup 4 ,iore forataU nationak, Vol. II (1016-10,^1 nn ^ “ 

This report gives the r^ts«of numerous investigations carried out 
iy.7 in ^ provinces of Novara, Lucca, Pisa, Florence mTrow 
T he specific i^ection causing “ ink disease in the chestnut tree^fs^’ 

n^ktill just above 

The pararitt consists of a multicellular mycelium, which, hewem mav 
Ln unicellular d^ a ^re or less long period of time ; reproduction 
Lercellular airf int^lnte, hut, at present the organs of reproduction 
^„ntao«-n!x)th«the cambium and in the most varied artifidal S 
the cambium it forms globular and thread-like hanstoria 
Infection is usually caused by direct contact of healthv.oots withiafec- 
nalcnai. The mycelium may enter through superficial wounds' tn- 
krsot the or mall places where the peridermis has alreadv been 
hsoftenedby theactionofotherwcak parasiUc microorganisms. ' Once 
tcimbum ,s attacked, the mycelium s,.reads more or less rapidiv in 
It 01 the largest roots, the neck, and the lowest part of the stem The 
Jl. of the plant follows on the complete infection of the camhium'of the 

I In most ^ ^ disease caused bv the specific infection is comnlicaf ed 
, me caused by diy rot of the heartwood, which spreads in a rentrifuaal 

MtT l»ln>ori- After the cambium has 

til he sa,,wW IS usually invaded by a large numlier of sapmphvtic fungi 
iKli generally come from the diseased heartwood. Theprogrks of the 
Mtic myeclmm along the cambium is closelv followed bv these sanro- 

Wh which the sprafic agent of the disease disap, wars after the death 
ttnan^" ‘iifficulty of determining 

fbe same phenomena occur at the base of the main roots. The se- 
•toy m iction which !>,)reads from the neck to the free part,s of the roots 
a a rfiv distinguished fmm the priman' infection which results 
tadsfr.m',w ° paia-^te. In the first case, the disease 

r _ the mtenor to the eitericr, til! the " ink stains " a,>,je.ar on the 
s^ins ’•). In the second case, the black rot jiasses fromthe 
}v I'wits whose sapwood and heartwood are wr- 

■ '»althy ( pnmary stains "). 


R., April 1917, 


{B4X 
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An imj)ermeable subsoil, abundant clay, a damp and warm posiK 
slieltered from north winds, all render che^ut tretfs suscq)tihle to f 
disease. Attacks on the trunk by Polyporus suiphureus do not in 
render the tree more susceptible to the disease, on the contrary, 
ded by this polyporus are much less liable to " ink disease Tiiig 
explained by the different physiological requirements of the six^ific par^j 
of the ilisease and of P. sulphureus. Whereas the former requires tissues ^ 
in water, the latter prefers the heartwood, very poor in water, of ditstj 
trees which, owing to their jxjsition, oft^ suffer from drought. 

Weak parasites may attack the branchi*8 when infection of the 
the neck, or some of the main roots has already set in. These* mycoses 
the leaves often aggravate the symptoms of decay due to the disease \ 
are not of necessity a complement to it. 

Corynetm perniciosum Br. and Farn. is the most virulent of thc.se | 
rasites, and finds particuiarly favourable conditions in chestnut trees wif 
are already suffering from " ink disease " or ordinary root wt. Yot 
chestnut trees, w-hose trunks have a soft i)eridennis may Ih.* uttacl 
eitlier on a level with the soil or just above it, and may be kilUnl in u fi-wd; 
by C. perniciosum when the specific cause of “ink disease “ is aliej 
present in the neck. 

Attack by Coryneum therefore never forms an inde|)eiideiu s]« 
disease, but is a complementary disease subordinate to an alteration 
infectious origin in the roots and the mxrk. 

The Euro]>ean forms of Kndothia radkalis or similar ]»ar:bite>, h 
almost the same effect as C, perniciosum, although their action rvM.*in5 
that of wound parasites. 

The most certain characteristic for the diagnosis of sick plums lie?, i 
only in the black rot of the roi^ts, but in the longitudinal patches of brn 
in the cambium of the stem, ending at the top, in a point a little above i 
level of the soil. 

No definite results have yet Ix^n obtained from the experinicnti oni 
improvement of chestnut plantations with resistant stock plants. k‘ 
meantime it is advisable to destroy aivl isolate all infected areas iso-oa 
the existence of the disease is established. 

A bibiiograph)' of 95 works is appended. 

974 ~ New Species of Peridermium on Pinus in the United States. ~ hescco 

O.EO., (i. rtml HCNT, N. KEX, in Mycohi^ta, Vol. IX, No. i, ]*i». 

Pii., I'nj. 

A systematic description of the following uredineae : 

1) Peridermmm ipmoeae, so. now, the aecidial form of 
ipomoeae (Schw.) Burrill, collected on the needles of ih'««s ^ 

(Alabama, Arkansas, Georgia, North Carolina, South Carolina, 
Virginia), P,palustris Mill, (in Florida and Soutli Carolina), P 
(in Georgia, Maryland, Pennsylvania and South Carolina} uivl P. 

Iv. (in Alabama, Arkansas, Florida, Georgia and Sovih Carolina); 

a) Per, tcrehinthinaccac, s}). now, the aftcidial form f>f Co(V('\r'”* 
iereb'iHthiniiceae (Schw.) Arthur, collected on P. cchinata (in 
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South Carolina) and P. Taeda (in Alabama) ; a form 
^cb may species has been collected on P. pungent Michx. f. 

wgia) and on P. virginiana Mill. (North Carolina) ; 

2) Per. sp, tiov,. the aeciclial form of CoUosporiufn 

iliandii (Scbw.) Arthur, collected only on P. virgmiana (Pennsylvania, 
ertb and South Carolina, Tennessee. West Virginia and Virginia), but it 
robaWy will be found later on Pinus eckinala ; 

‘ 4) Pi7. fragile, sp. nov., on P.palmtrk (Klorida and Georgia), P. 
ttk (Idoridn), and P. rigida (New Jersey) ; 

5) Per. minutum, sp. nov., on P. glabra Walt, and P. Taeda (Florida). 


injurious insects and other tower animals. 

3 - Observ ations on British Coecldae ( 1 - <iRKE.s, n hrnkj^t, in 7 h h:K<om^>iv-istU 

V(j 1 I.lll (Thlnl fVrui*, Vi>l III) No !No <<40), pp. :nj-2io, 

' j=L' :-| I,'>n<ioii, ScptvnilxT 1017 

! TIk* writer treats in his pa|x.‘r of the following Coccidae : 

i) iciunium bituberculalum Targ.. a sj>e<.'ies wcurring abundantly 
a small section of hawthorn hedge in Camberley (March 2O. iQiy); 

:j L. caprene L. Ur.; IjfMS sent the writer an example of thisccxN'id 
Lcii uiHUi .Uynfii gak at Pwllheli, Carnarvon. The writer also rcN^eived 
r SiunL- insect on C'crasns Lauroccrasu^ ( -- Prunus Laurocerasus) from 
)kinj' where it was fouml by Mr. H. D. Tayi.ok. Both plants constitute 
ntt'ords for the sj)ecit‘S ; 

5. 1 . nigrum, var. depresaum Targ., es{>t*cially abundant on the im- 
:-siiri;ue of the fronds of a si)ecies of and recurred more spa* 

sjlyon f /rryso/>^y//n»i Maine ant ha and Pie us s])ic. in the palm house of 
! Royal liotanic Gardens, Kew (in l>ecemlx.T Kub) ; 

4) penicae crudum n. subsp, on leaves of Aralia ; 

5] L. fk'speridum L. vat. : r>r. Imms has submittetl si-jecimens of tliis 
:cifl whieii had been f< tiiul on an orange plant raised from seed in tlie Bo- 
licai laboratory at Manchester University : 

h) i. signijerupn OriN*n, on Pvlypefdtum nureum in a ]dant house at 
• Royal Botanic Gardens, Kew (DecemU'r loro) ; 

;) zebrinum n. sp., on branches and young stems of adba, 

irc of>mmniily on sapling plants ; also on sajding Popuhti tremula at Cfam- 
May- June 1917). An adult male emergen! on June 2 ; young larvae 
iVjii'd irom l>eneath the scales on June 22. The fe males are extensively 
Htsitised by two different specie's of Chalcids. The new s]>ecies of cxiccid 
■'■•rry closely related to /,, ciliatuni iHmgias, which tK'Curs cm oaks: 

iransvitfaium n. s]).. oii Hi tula alba at Camberley (June lOl/). 
seems to be extrenn^y scaice. many hours of diligent search iiav- 
' Jtmited in the discovery of only 4 individuals. Of these, 3 were found on 


r.5:sra^£. 


‘i B. August J'ji.V Nt*. S67 ; fi , Jnuf' looC 


Ed.) 
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the lateral branches of sapling trees of B. alba and the fourth on a ^ 
branch of an older tree. Young lar\'ae commenced to appear on June 2, 
0) Lecanopsis lonsicomis, Green. This species was described frcj 
^ examples taken in 1915. The insect was afterwards foimd in compan 
idve abundance on Carex ovalis in damp meadows, near Cambeiley goj 
iqi6). Young larvae were emerging on July 18 ; 

10) L. hutlm n. sp. This new species was first brought to the cotic 
of the writer by Mr. E, A, Butler who swept it from grass at Royston Heatl 
Herts (May 28, 1917). The specimens found by Mr. Butler, though app, 
rently adult, w^e not quite fully grown. Subsequently {on June 22 
Prof Newstrad and the writer discovered at Cambcrley fully matuiespec 
mens with ovisacs full of eggs. The parent insects were mostly dead, hai 
ing been attacked by chalcid parasites which afterwards emerged m const 
er^le niunbeis. The youi^ coccid larvae began to emerge in consd? 

able numbers on July 15; , t 1 

11) Pafajairmairia gracilis Green, obsetv^ed on July 14, 191} up 
undetermined host plants ; in the writer's opinion the insect particulai 

affects various species of Carex ; , . . 

12) Eriopeltis festucae Fonscol., on the upper surface of the leaver 

Festuca ; . . , ^ , 

13) Luzulaspis Inzulae Dufour; this occuned not only on ba 

but also on Carex ovalis at Caraberley ; 

14) Ceropiastes rnsci 1 . . examples of this species were sent to the wn 
on green figs imported from Italy. Thongli it cannot be regarded a> a B 
ish' coccid, Ceropiastes rusci belongs to the same category as Pamtom 
zyphi lepi^osaphes cttncola which are included^ in the Rntishli^t 
the strength of tlieir occurrence U|X)n imf>orted fruits in -he markrt^ 
Britain. 


076 Coocldae Observed In the Royal Botanic Gardens, Kew, England. .si 

K , ElLvraT, in K‘yy^ lirUmc Gardens BttUcfin o* Iniu ww. i 

PP. 73*7^’- Ivcra<it)n, in* 

In May 1896. when visiting the plant houses at the Roya. Botar 
Gardens at Kew. the writer obser^♦cd 16 distinct iqjc-cies 
Prof. NewstEAD. as the result of a visit the same year, brought up tm- n 
her to 22. On December .7, 1916 on once more visiting the 
writer again found 16 species (represented for the most part b> im 
duals). 3 of which had not previously been recordeil from the 
indeed from the British Isles) and one of the 3 was new to scieiuv. 1^'^ 


published by the writer contains: 

1) Lecanium iessellatum Sign., common on various palms, 
Tabernaemoniana sp.. Ardisia humilis and Ochna 

2) L. htmisphaericum, Targ. on Carissa sp. and RMedta 

3) I. longulum, Dougl., on Monod^a sp.. Trfcw/ia sp. - 
^nd‘ Excoecaria discolor. 

4) L. oleae. Bern., on Erythrina sp. 

5) L. nigrum (?) var. depressum Targ.. abundant on 

rarely obsen*ed on Ckrysophyllum sp., Malacantha sp. and i 
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b) L si^jerwn Green, on Polypodiwn aureum. Tliis insect has 

t ^rto been recorded from Ceylon and India oidy. 

y) Pulvinaria Ihccifera, Westw., on Cordia sp. A common hot-house 
attiiekiiig orchids chiefly. 

i Targ. Thisappearstobethemostwidely 

istiibuted coccid in the Kew bouses. Among its numerous plant hosts 
lere Musa, Cyca$, Euphorbia and Cotyledon Prin^lei. 

(JjPs. citri Risso : this usually common greenhouse |)est was noticed 
oil SoUndra and a species of Euphorbia. 

10} Ps. nipae M^k., rather common on various palms ; more parti- 
,)arly ou Cocos. Kentiospsis and Sabal. This species had not previously 
jen recorded from the British Isles. Mr. Fryer sent the writer examples 
this insect taken on an imported palm, but the insect must have been 
tablishfd at Kew for some considerable time, though hitherto unnoticed. 
11) Dmpis eckinocacii Bouche, on Cereus sj). 
ij) Hemichionaspis aspidhtrae Sign, on Polypodium aureum. 

13) Aspidiolus ficus Ash., on Pandanus sp. 

14) .-1. hederae Vallot, on Euphorbia sp, and Asparagus falcatus. 

13) hchnaspis ftlijortnis l)ougl,, abundant on various jialms. 
lb] Lepidosaphes s|). nov., on Nephrodium sp. 

.\fU-T collecing all the data which exist on the subject, it may be said 
St tbe sjiecies of Coccidue hitherto known to be present in the hot houses 
tk- Kew Botanical Gardens are as follows : 

i) lurya acgyptiaca; 2) Orihezia instgnis; 3) Askrolecanium bambusae. 
Coccui, tomentcsm: 5) Ctymnococcus agavium', 6) Ripersia fdkicola] 7) 
tMti<)coffns citri; 8) Ps. longispinus ; 9) Ps. nipae ; 10) Vinsonia sUUi- 
11} Pulvinaria flocciferu ; 12) Lccanium hemisphaerkum ; 13) L. m- 
on; 14) L. nigrum-dcpressim : 15) L. oUae; 16) L. hesperidum ; 17) L. 

18) L. longulum ; 19) L. (/,. perforatum) ; 20) Pin- 

$pis kxT ( P. pandani); 21) Hemkhionaspis aspidistrae ; 22) Diaspis 
Muvdli ; 23) D. echinocacti ( =:= D. calypiroides ) ; 24) D. carudi ; 25) D. 

; 26) D.^persimilis ; 27) Howardia biclavis ; 28) Aspidiolus fkus ; 

' f. kderae ; 50) A. personalus ; 31} A. spinosus; 32) A, diciyospmni ; 
A. cyanophylli ; ^^4) A. perseae ; 33) . 1 . aloes (probiibly wrongly de- 
mined); 36) Gymnaspis acchmeae; 37) ParJaioria pergandi-crotonis ; 
Fiorina kewensis ■; 39) Poiiaspis cycadis ; 40) Lcpidosaphes pinnaejor^ 

» ■ 41) lcpidosaphes sp. nov. ; 42) Ischaaspis filiformis. 

Observations on the Coocldae of Euiopt, 'Africa and America. — NKwam^, 

in fiulLim of Etttomolo^iiMl Rf^corcy^ Vnl. VII, Part pp. .ViV jS''. ilg i' 37 , 
I>Ulo 5 Vi-VII. 1017 . 

S>’stematic description of : 

1} IHatysaisseiia carpcnkri sp. nov., on the trunk of a ^ tree at 
imba Is. (Uganda) ; 

2) PI. ferox sp. nov. , on a shrub with hard wood in the Botanical Gar- 
s k Ciiabar (South Nigeria) ; 

3) Akertnes andmoni sj). nov.,ou orange leaves at Kabete (British 
>t Africa) ; the tree was seriously attacked ; 
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4) A. quinqu^pmsp. nov., on Mtcrolobium acaci(u/oiiumint}^^^ 
tanical Garden of Georgetown (British Guiana); the insect has as a nat^ 
enemy a small black ant ) 

5) Lecamum hirsuium sp. nov., on an indetenninate host pi^j 

in East Africa ; 1 , 

6) I. pseudotessellaium sp. nov., on Cnrysobalanus pelhcarfui \ 
Aripo, ^vana/Trinidad ; 

7) L. wardi, sp. nov., on the leaves of the Malacca apple 
tnidacctHsis in the Botanical Garden at Georgetown ; numerous individm 

of this species were attacked by a fungus ; 

8) I. aequale sp. nov., on “ coupida” {Avicennia nitidu] on thej 
shore, east coast, British Guiana ; 

9) L. acaciae sp. nov. on Acacia tnclaftoxylon and Aldtzzta molKca 
at Nairobi (British P^st Africa) ; the inject is attacked by the lanao 
lepidopteron ; 

10) L adersi sp. nov., on mango leaves at Zanzibar; 

11) L. ajrkanum Newstead, seriously attacking the kaw-soi 
coffee tree at Chagwe (Uganda) ; 

12) L. cajani, sp. nov.. on Cajanus indicus 'mSowth Nigeria; thi«i 
cid is attacked b> chalcids ; 

13) L hesperidum Linn, on Phoenix dactylijera at Bourm nmmh .q 
Chester (England) : 

14) L. [Saissetia] hurae sp. nov., on Hura crepitans at Berbic 
(British Guiana) ; 

15) I. (Saissetia) petsimiU sp. nov., on tninks of tXMch trec^j 
Nairobi ; 

16) L. {Saissetia) subhemisphaericum sp. nov., on coffee tree at N’; 
guriga, Chagwe (Uganda) and at Aburi (Gold 0 >ast) ; 

17) 5atss^ria sipkUnm on guava tree at P'ntebbe (Ugaii|j|d , 

18) sculaium sp. nov.. on "cannon ball tree 
globosa) in the Botanical Garden at Georgetown ; the small feniaK^ coloai 
of this scale-insect were attacked by a small black ant : 

19) L [Saissetia) subpaielH forme sp. nov., on an undeteniunKli-la 

at Aburi ; . , 

20) L {Saissetia) subhirsutum sp. nov., on Bli^hia saptda atOhM 
(Gold Coast) ; the indi\nduals of this species were veiy mmierous on the 
lest branches ; the coccid i.s attacked by small red ants ; the sumiyTea 
has also been collected from Tabemaemoniana. Landoiphia. Oroxm 2 
Garcinia at Aburi ; 

21) L. setigerum sp. nov,, on guava at Nagunga (Uganda) , 

22) L. {Eucalymnaius) chelonioides sp. nov., on Pachnu ixufiu 

the Botanical Ganlen at Geoigetown and on P. aquaiica on the Essq'i' 
river, near Agata.sk in British Guiana ; . , . T.irtf 

23) Aspidiotus cameUiae Sign., on Eryikraspis glauca 'A 

(British Guiana) ; , 1 f 

24) A. (Chrysomphdns) iic/yos^mn* Morgan, on rosebush at i.n 
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brancHefi examined were severely attacked by the scale insect ; about 
r cent, of the colony had been destroyed by a fungus ; 

^ 25) ^ {Chrysompkalus) eryihraspidig ^f, nov., on Erythr. glauca at 

^^^'26) A- {Evaspidiolus) fimbriatus Mask. var. capensis var. nov., on 
'sdaceae at Port Rliiabeth (Union of South Africa) ; 

^ 27) {Chrysompfudus) maimiianus sp. nov., on palms in the Bo- 
ical Carden at Mauritius ; 

>8) 1 • pimeniae sp. nov. , on PimerUa officinal^ in J amaica; the damage 
jgedby this species resulted on one estate -- Great Valley, in the Parish 
Hanover - in the loss of over 2000 trees ; the trunks were covered by 
insect which spread in this plantation in the direction of the prevailing 
ids; healthy trees are not attacke<i. but those which are the host of 
itiict begin slowly to perish, the extremities of the branches showing 
first ^^igns disease ; A . pimentae has a natural enemy in the fungus, 
tfianpum Vurid^i ; 

29) Chionaspis distorta sp. ; nov., on an undetermined tree at Win- 
sbooni, Transvaal (Union of South Africa) ; 

y))Ch.capmsis 9 p., now, on Acacia sp. at Pretoria (Union of South 

:ica) ; 

31) Ch. fici, sp. nov., on wild fig tree at Kabete. 

; Diseases and Pests of CulUvatad Plants in the Dutch Indies during 1916. — \ an 

Hall, C. J. J , in van hit Loix/ra/onHm s wr Plant fnzuktin, So :<;> 

foUi'ir', 

This publication — compiled by the direction of the Ph>’topatholo- 
al Laboratory — summarises the data supplied by the Experiment Sta- 
ns and by the officials of the Information Bureau of the Department of 
^culture, Industry and Commerce an<l other information received by 
i said L^ratory during 1916. 

In 1910 crops suffered little from animal pests ; probably the summer 
msoon of 1915. which was relati\*ely rainy, had a favourable influence, 
i the other hand, the greater rainfall favouretl diseases due to fungi. 

In plantations belonging to EurojKfans. locusts {Cyrtacanihacris nigri- 
m] did little dam^, excepting on a few plantations of Hewa. 

Pkytopkthora Faberi, as usual, ravaged x^arious plantations of nibber 
t only in the rainy season but also in the months October-December of 
6 dr}’ season, which this year was exceptionally rainy. The plantations 
natd in the low wet parts of the island suffered most from this disease. 
|e heavy rains caused an abnormal fall of leaves of Hevea. 

In the we*t of Java, XyUborus cogeae attached Coffca robu^. 

In 1916, Cryphalus hampei appeared for the first time in the west of 
t island, where it occurred on a large scale in plantations of CogM Ubcrica^ 
jd C. robusla. 

Rats were troublesome in jfiaces to coconut plantations in the residency 

Besoeki, 

As in 1915, HeloptUis attacked many plantations of cacao, 

A few tobacco plantations were damaged by storms at Deh ; but in 
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regard to diseases and pests the year 1916 was a favourable one [ 

the aop. , ^ ^ ^ , 

The heavy rains in the residency of Java caused apartial loss to toba^ 
plantations through root rot and also through Phytophthora iVk^ 
The chinchona plantations suffered more than usual from “ 
oepas" (Corticium sp,). , . , , 

Generally spealdng, the year 1916 was fairly favourable to tea cult 
vation (Thca assamica, etc.), although Heliopeltis and CephaUum 
had attacked the plantations badly in places. 

Sugarcane suffered from a disease similar to " sereh " which especiai 
damaged the variety 100 P. 0 . J, Varieties with high s^ar yield but 
a poorly developed root-system suffered mostly from diseases oi the root 
The mahogany plantations {Swietenia Mahagoni) of the forest Serva 
were attacked by a species of H^sipyta which threatens to bt‘ fatal toti 
cultivation of this tree. 

The crops of “ sono-kling " {Dalbetgia laiiloUa) were attacked by 
disease the nature of which is uncertain. 

The following diseases of native crops were brought to the notice, 
the laboratory. With the exception of a few regions the damage done 
rice by insects {Schoenobius and Scirp(yphaga) was of small imj^rtaa 
WTiile at Sumatra the rice was attacked by rats, at Java the rice &i 
were immune. 

A Cecidomyia appeared in some Javan residencies, LepiocorMiii\ 
(“ walang sangit ”), in the residency of Bantam; and at Sumatra someri 
fields were ravaged by Podops. 

As usual, maize was attacked by the disease “ omo Iyer due to Pi 
ronospora Maydis. 

1916 was an extraordinary year for ground-nuts. 

The soy-bean croi^s suffer^ in a part of the Paser^an residency tnii 
a disease of bacterial origin. Agramyza did great injury. 

Potato-growing is being extended more and more but is subject ' 
various diseases due to AlUmaria Solani, BaciUus Solanaceanm, .Iclii 

myces Scabies, etc. r • t ■ u 

Coconut trees suffered more than usual from Pesialozzui. wluch ^ttac 
the leaves. Probably the rains favoured ihe development of tliis iungt 
In the Temate residency and on some islands round about, the tre 
were attacked by CyrUtcatUhacris nigricornis. 

979 - Fruit Flies (SnWSenei* Tridaeui end Daeut), otaeiwl in ^ 
Nyasaland and Maorititis. — Bam, M.. in BttUtitn of Entomological HtuanK 
IVrt r, pp. 63 - 71 , fig- bontloo, 191 ? i r 

In order to complete his previous paper (i), the writer ^ 

I^iesent systematic description of the following species of fniit-m'.j 
r) Tridacus d*emmerezi, sp. nov., found in Mauritius in ifU 
2) Dacus annulalus, Becker ; this species was collected m 


{1) See alst,, B. Nov. r 9 i 5 , No. 1236. 



insets, etc, injurious to various crops 


1443 


It a century ago ; it was t^rdeil from Erytraea in 1911, and was re- 
,veied in T>ec, 1916 in Ghinda, Erytraea, where it was very common. 
D. ntochii sp. nov. , also taken near Ghinda in December 1916, 

0 . woodi, sp. nov,, collected in Nyasaland, on September 22, 19x6, 
/). hamalus., sp. nov., also from Nyasaland (May ir, 1916). 

()) D- blipharo^aster sp. nov,, taken near Ghinda (November 7, 1916), 
/). erythraeus sp. nov.. also from Ghinda (December 3, .1916) 

. CroiMf^riM aiMrmmoM§i$, t Plant (or GiMn-Mannrlng. Reslttaot to 
jsect Attack!, to Java, — 3^- No, ()05 of this Revtew. 

Xjje natural Enemies of the MacroleiddoirteroD Oieeiieas pUtensfs (« bicho 
t canasto ”) Attaeklng Trees In the Argentine (i). - caeide, massiw pepro, in 

In4ii<s Ji' /<' SocudaJ Rural Arseni ina, Vc:u 1 , 11 . Vol. 1 , 1 , No. 5, pj* 373-37S, fi>j8. i-K. 
(iowjs .tires, im;. 

In iMif) the author undertook a study of the natural enemies of Oi- 
ks plaknm Eerg, a jrest of trees in the .Argentine, and whose ravages 
* been repented from the province of Buenos- Aires, Pampa-Central, 
reRios. the south of Cordoba and Santa Fe. 

Altliough this insect is very widespread in the soutli of Cordoba and the 
incc id Futnos- Aires, it is ])resent in such small mimV)ers north of the 
lof Cordoba and Santa Fe, that it is difficult to verify damage caused by 
his is equally true in Tucuman, Salta and Tujuy. This is due to the 
that, in these districts, Oic. platcnsis is att.acki'il in spring, while it 
ill in the larval stage, by natural enemies {Eurytoma caridei Br. n, sp., 
^sihOilrus ar^entinae Brad., I\ arnentimu’ Brad. var. r/?rrVffi Brethes n. 

. caridei Br. n, S]>.). These enemies are more efficacious 
.those which attack the insert in winter when it has already reached the 
silisstage [c. ^..TdrasHchus phknsis Bretlies). ‘ 

111 order to assure the aevlimatisation, in the most seriously infe^stetl di- 
t of the most efficacious of tlie natural enemies of the insert it is ne- 
irv I) to collect in 1 kN.emlxn a large mimlxT of young Oicdicufi in 
3Torince of Buenos Aires ; 2) to trans]x>rt them to the north of Cordoba, 
ilistribnte them. st> that observation is facilitated, on low trees (robi- 
hv])refiTenee). where they will 1 k* attaeke<i by their natural enemies; 
'Collect, a month, or a montli and a half after, the same insects, now 
>'>f Liieir natural enemy, and re-trans[>ort them into the district in- 
d with OiV. platen sis. 
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Euzophert oMsemtel/M, i Microlepldopteron AtUcking Potatoes, in Egypt 

CvsoHJV.M , in </(■ /■( ni'iri .ffji \ . Yt-.ir s S'V ! .•!', jip 77-''!, 

At the end of April, iptb. a i>otato field (“ Farineuse rouge " or '' Houle 
arme “ Early rose *’ and " Kidney ” varieties) on a snuill estate at 
Hinomi (Hehya-Cluirkieh) was strongly attacker! by larvae of mole- 
.md a coleo])terou closely resembling the ctx'kcliafer. The soil 
tweived co]»ious supplies of manure, of calcium i)lios]>hate and of \\-i- 
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tassium sulphate. At the time they were attacked the plants had tt, J 

about a third of their full growth. ^ ■ 

It was necessary to harvest the tubers and to remove the lurva^ 
mediately It was remarkable that a small plot which had been treated i, 
the insecticide " War-worms " and manganese carbonate, was coni,,if| 

free from larvae. , a. a. v- , 

In lyiy it -was only ix)ssible to plant Q^rus potatoes which, accoidjl 
to the author, are degenerated or hybrid kidneys. The groutui was ti 3 
ed with manganese carbonate, to which had been added magnesia, saipJ 
ferric oxide, and a small quantity of War worms ' , ■ 

At the end of April many plants were seen to be drooping ; a wetk 
ter these plants were almost completely dried up, as if they h:v] beta 
level with the earth, while many other plants began to fade, cither b 
same field, or in another about 215 yards distant. 

\n examination of the soil showed the presence of numeruii.s larvae, 
a microlepidoirteron, identified by the Director of the Entomological ^ 
reau of the Department of Agriculture as Enzophera osseaMhi [hm. P\i 
lidae) This iiisec't, which had been previously rqwrtcd in 
foiates the stalks of aul)ergiae. and is also found on t>otat<X‘s. 

\ccording to the author the larvae climb about 2 to 3 cm. up thtsn 
and feed on the pith. A few days later, when the plant attackcil lie^i 
to fade the lan^a leaves it for another, and so on. till it turns into a cbi 
salis when it weaves its silky cocHKin on the stalk itself. As munv aric 
cocoons have been notictnl on one stalk. Fiftc*en or twenty dayvaiteit 
first metanioq)hosis the insect lx*c’omes adult m the form of a lohaccn-, 

butterflv, 1.5 cm. long. • , ^ 1 . 

Ikiiiiics the drooping and drying-up of tlie e^ngeal part ol tne 
insect stops tlie giowtli of the tubers, which send out sh.xds. nl.w> ti 
attacked are useless, txith as food and as seerl-isrtatoes tecasise. il ,Ht 
the Ktound. there is no doubt that the ensuemg crop will be weak an, > 

tacked bv the larvae of the in.sect. „ 

The best method <if lighting this jiest is to pull up the !il.oH> .au 

and burn them. 

98, - Ttrsoaemus ptllldus, » Mite Pimltic on Cyctamen and Oihet W 

the United SUles m -MonsErra. v .m Ji'«rnalr,i A^ruuiutt. K- 

N,, s pj>. 3; v WashmstMii. 0 C. i-ii;. 

Tarsonemus pdlidus Banks, (the cyclamen mite), is "‘'k-.y 
the United .States, where it causes nearly every year mote 
damage to cyclamen plants. It aligi attacks ‘ , 

reported on the sna|xlrugon {Antirrhinum spp.) tii Lonnt i 

^'^^The spread of the cyclamen mite is no doubt due to the tr.itbi*'tt 

plants from one place to another. . . + au,. K .rnjtiir^ 

■ The writer observed this mite ht the first time at tlu . 


(i) Sec bIm. H. June t'.i?. N" 
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, autuiiiii of 1916 at Corvallis, Oreg., and has since had the.opporttinity 
\smmg specimens of T, paUidus from different parts of the United 

%'ter describing the injury caused by the parasite to the leaves and 
0ioi the cyclamen, the writer givt» an account of the different stages of 
(jevelopment. followed by data relating to its life history and the best me- 
of controlling the pest. 

, pfiysoihripi XMnihiui sp. nov^ a’ New Thysanopieron Damaging Cul* 
tivate^ OrehMs {Caitleyi) in Trinidad. West Indies — Williams, c. 11 , in HuU 

Heitufch, Vol. VIIJ, Part i , pj). vroi , i !ig. I/mflnn, i-n 7 . 

Vhe writer describes, as a species new to science, PhyMrip^ xunihius 
in. Viripidat), which was found on cultivated orchids in Port of 

ain. Trinidad, during 1915 and 1916. 

The lar\'ae and pupae are found with the adtiits on the upper surfaces 
the leaves, purticiilarly near the mid-rib and towards the base of the leaf, 
ey cause severe injury by piercing the surfjice, resulting in brownish sjK)ts 
patches on the leaves. In severe cases, the plant may be entirely killed. 
Cp to the present, tills thysanopteion has not bi-eii found on wild 
bids, and it is possible that it is not indigenous to Trinidad. A large 
nberof orchids are brought over from Venezuela, and the new parasite 
vh.ivf lx‘en im]K)rted with them. 

- Phytopathological Notes on Hevea. *- w h, in van >.c: 

No. pp, 4'rM' i'ii7. 

li ScoLVTiDAE. — On a plantation where tlie tap]>ing-surfiices had been 
ajtd clean , the Hevea trees were affected by Scohtids to stich a degree, 
It latex w:is flowing from the small holes l)ored. The bark, however, 
aaind unalTected alxive the cleaned tapping-surface. It Wiis imj^os- 
le to take a lx>ring inse-ct for identification. This indicated that it is 
; desiTable to scrape away too thick a cork-layer from the ta])ping-sur- 
e. This not only encourages attacks by borers fait also causes the for- 
tion of a thick layer of corky bark, milking sul>se(]iient taj)i>ing difficult. 
2] Boring beetuks. — The beetle pstuldior (>rm. already 

m ;is a ficus- Inner, alsr> attacks the stem of Hevea. es^^ecially on in- 
s]K»ts. Healthy trees are only occasionally attacked. The lan'ae of 
borers siiould lx? cut out or killcnl with benzine, 
i) Uti-x-prinrino bketi.v:s, ~ The lxH*tle Xyh^rupcs <:uicon L. is so- 
hmes ftiuud drinking the latex from the tap'jxng-cut. It, however, 
nm r l>ecnme a serious jx?st. 

4 i .\TM 0 SPHKR 1 C-ELECTRICITY. - 111 addition to ordinary lightning, 

s called St- Elmos- fire also occurs (Kcasioiiaily. Ordinary lightning 
(lost, group of trees acting as wnductors, while the brandies of the 
rounding trees in the direction of the central conductors get scorched. 

‘ tesults of St- Elmo's- fire are entirely different. In this instance 
‘cwas no defimte close group of damaged Hevea -trees l)utalx)ut ten at* 
M t Tel'S, with some other Heveas amongst them which were entirely un* 
^cted Three Heveas Were dead, but the others had only a burnt topshoot 
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and nonnaWsidebraiiches. A amilar phenomenon has been described t 
Tubkuf as Gipfddtirre”. while experiments have proved itspossibiiij 

5) CyrtacafUhams nigricomis. — In consequence of the fact that 1, 
year 175 bouws of Hevea on an estate in Besoeki (East*Java) were sericmj 
affected by Cyrtacanthacris nigricomis Burm., some observations t, 
been made concerning the development of this insect. 

The eggs are laid in the ground in packages. incubation {leii 
is from 5 to 9 months The newly bom larvae have a size of 7 nun and pj 
through six moults. The first moult occurs after 7 to 8 days, the otW 
with intervals of about 12 days. The shortest time between two J 
is 7, the longest 16 days. The development period until the laq 
is from to 2 to 2 months. One month after the last moult, cnpui 
lion takes place and then after a fortnight the first eggs are ejevt 
by the female. They may la y eggs 7 times with intervals of about 12 da; 

The full-grown insects may live 4 4 '4 mouths making atotal j 

time of nearly 7 nmnths from the larv'al-stage. The total divcdopaf 
of this insect takes about 9 V2 to ^3 Vi months and even 

Considering that the insect is continually feeding durii g thistii 
one can inuigine what destruction several million of these iibe.t> e 
bring about. 

986 - Elm-galerucella ” (Oa/erucR in Spain in 1 W 7 * » i- - 1 ' \ntin 

CEDA, J., in La .4i;rartu, Yistr XXX, Nm iiyi, 2 . MaUriU, i«;J7 

Galeruca luteola F. Miillcr, a small chryaomelirl beetle known hi 
long time time in Spain, never caused so much damage to the foliaj 
of elms as in 1917, It seems as if the continual drought - tlure wasnorai 
from the beginning of June - and the sub-tropical heat, esiiiH'i.iilyoiti 
last tw'ent)' days of July, were particularly favourable to tin- growth 
the insect. 

During the months of May and June, w’hen the larvae had alMidya 
peared. the damage was not very’ marked, but, in July, as the dpm^htai 
heat increased, the larvae multiplied and bec’ame more voraciiKis. T 
leaves began to fall during the firs1 ten days of August, and.srKtn likr.t 
trees were completely bare. 

Data on the biology of the coleopteron .and the methods <4 o'hit ■’ s? 
are given. 

987 - UacMSph pitii, a CoceW Attacking Pin«, in the Aigentine. - 1 • J- 

in Anaifs di la Sixudad Rural Art;im(ina, Year 1*11, Vol. Ut. N'o. 5. |> Pi. i 

Aires, iui7 , 

In July, 1917, the Biological Institute of the Argentine R'.'r.d S'C’i 
rt.*ceivcd, from the Province of Buenos- Aites, a pine branch attack dl: 
scale insect, i<lentifie<l by the author as Uucaspis pini (Hartig), o-iius->! 
known as " pioyo del pino". 

This insect, jieculiar to the pine, has long been known in bf' 


p) R M.iy V)i<\ N*o. 
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^ more recently, in North America. This is the second occasion on 
Jch it has been found in the Argentine, the first one being in 1006, on 
sent from Mendoza. 

Up to the present nothing definite is known of the natural enemies of 

his insect. 

Ot the different insecticides proposed, those with a petroleum basis 
etm to give the best results. The following mixture is recommended: 
letroleiitn* i 000 gr. ; soft soap. 400 gr. ; water, 1 500 gr. 


Al,FRKDO Rucckri. getfnU rgponsabtU 



